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NO SLOP ...NO NEED TO DOWN- 
GRADE .. . AUTOMATIC BLOWBACK 
eliminates slop when base§stocks and addi- 
tives are realigned. 
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ACCURACY... CLOSED €ONTROL LOOP 
PRINCIPLE AND PNEUMATIC SYSTEM 
eliminating back-loading df meters, give in- 
stantaneous control resporpbe. Memory fea- 
ture inherent in contro! syst@m assures correct 









end product. Recirculatio@ system permits 
formulation check prior to Blending. 








FAIL-SAFE OPERATION 4. . ELECTRICAL 
INTERLOCK SYSTEM pr@vides ‘fail-safe’ 


operation and isolates blind manifold on 





departure of any comppnent from set 








formulation. 


VERSATILITY . . . TOTAL, OUTPUT RATE 





quickly adjusted to suit pr@duction require- 
ments without affecting ble&d ratio. 








en 


EASE OF EXPANSION 2. . UNITIZED 
CONSTRUCTION permits future expansion 





at minimum cost. Built-in t®talizers provide 
continuous performance andinventory check. 








STREAM BLEND LUBES... 
pay-out proven! 


ONE USER TESTIFIES after only 6 months of 
operation, “The savings effected to date . . . rep- 
resent better than one-third the cost of the plant.” 


ONE USER ALSO TESTIFIES... 


“Our Proportioneers blending machine has 
proven to be extremely accurate (will hold a 
78 SUS at 210°F viscosity oil within plus or 
minus 0.3 SUS). It is also very dependable, easil) 
controlled, reasonably foolproof, and impressive 


in appearance. We are very well satisfied with it.” 


"The unique ‘test blend’ and component totaliz- 
ing features incorporated in the Proportioneers 
blending machines are extremely useful and 
excellent safeguards. Such features take on even 
greater importance where operating personnel 
are limited in experience and know-how.” 











"'*Slop losses’ due to carryover can be reduced 
practically to zero.” 


"Such machines (Proportioneers LUBE OIL 
BLENDERS) are justified by reduced labor, more 
continuous production, reduced floor space, 
better control of production, ease of expansion, 
and greater sales appeal.” 


FURTHER JUSTIFICATION... 


Let one of our sales engineers show you how a 
Proportioneers Blender can justify pay-out on 
50,000 barrels or more annually. Request Bul- 
letin SM-2055 for complete data. 


ll IN WY Write to 


, PROPORTIONEERS, INC. 
5 5 a 447 Harris Avenue, 
Providence, R. I. 
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Qver 1400 Wilson- Snyder 


£¢ and ESC Process Pumps 


.-- PROVEN and ACCEPTED 
in 175 different Refining 
and Petrochemical Plants 


IN ALL TYPES OF PROCESSING UNITS... including 
catalytic cracking and reforming, vacuum and atmos- 
pheric distillation, coking, hydrogen-finishing, ethylene 
and other light hydrocarbon fractionation, alkylation, 
polymerization, solvent extraction, treating and am 
monia synthesis . these pumps are handling clean, 
corrosive or abrasive liquids—from 10 to 1,800 gpm, 40 





to 1,000 feet head, sub-zero to 850° temperature, up to 
600 ppsi vapor or suction pressure and up to 750 ppsi 
discharge pressure. Available in both end or top suction 
arrangement. 


SELECTED BY ENGINEERS 


... for their HIGH DEPENDABILITY and LOW MAINTENANCE 
costs, resulting from the following design features: 
e Head-capacity, temperature and pressure range is 
broader than any other type single-stage process pump 
e They have the greatest possible interchangeability of 
parts between sizes and also between hot and cold serv: 
ice types. 


They have the strongest cases, extra large shafts, extra 
strong sloping-top base plates and are completely sup 
ported at the centerline. 


They have extra large impeller eye areas at minimum 
height centerline for lowest NPSH requirements and 
special volute design for smooth running over complete 
capacity range. 


They have high efficiency with flat performance curves 
so that capacities can be increased without installing 
large diameter impellers 


Both hot and cold types have spacer-type couplings so 
pump can be dismantled for servicing without disturb- 
ing suction or discharge piping or driver. 


e Every pump is given a running test before shipment. 


LET US QUOTE ON YOUR REQUIREMENTS 
OIL WELL SUPPLY 





DIVISION 
UNITED STATES STEEL CORPORATION 
Executive Offices—DALLAS, TEXAS Area Offices— CALGARY, CANADA 
Export Office— CASPER, WYOMING........ COLUMBUS, 0. 
30 ROCKEFELLER PLAZA DALLAS, TEXAS...... HOUSTON, TEXAS 
WEW YORK 20, &. Y. TULSA, OKLA....... LOS ANGELES, CALIF 


Branches Serving All Oil Fields 
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r’s Guide { 
What’s New in Petroleum _ 


CUTE. 








SPECIAL THIS MONTH Here’s what you'll find in this special section: 


. © Message from the Vice-President, Refining + 
Our Ninth Annual Report om: Division, Harry W. Ferguson p. 67 
Th e Refining Division e Committee Reports—the annual roundup of 
reports by each chairman of the seven technical mI 


American Petroleum Institute committees of the Division. PLUS a time table of 


meetings of each committee and its subcommittees 
and its 22nd Mid-Year Meeting p- 68 


e Complete Program—listing all papers sched- 


Philadelphia, May 13-16, 1957 ——_uled for all sessions 
— —we \} / ) — 
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Processing Flexibility Gets Tougher How Well Do You Write? 


\re your memos, reports, and letters clearly 
understood by the man who has to read them? 
\re you getting your ideas across? Here are some 
valuable tips to help you improve your writing 
skills. By Stuart D. Boynton p. 75 


Four significant factors are going to place increas- 
ing limitations on the refiner’s ability to make 
sharp switches in his product yield patterns 
They are 


@ Continued increases in product quality 


I il i 1 2 3 4 5 


@ Continued shifts in product quantities 

















— 
@ Crude oil types and prices 
: Low-Finned Exchanger Tubing 
@ Product value problems 
The third and final in a series of three articles for 
How are these factors changing? Just exactly what design engineers by Robert G. Newell providing 
effects are they having today and will they have basic heat transfer coefficient data presents pro- 
tomorrow on your yield picture? Here’s the whole cedures for finned tube convection heat transfer, 
tory in a 15-minute (reading time) nutshell. p. 63 shell side. p. 77 
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Technical Tips for You 


The latest, up-to-the-minute information from 
today’s operators and engineers. The third in our 
1957 series of articles from the popular question- 
and-answer session of the WPRA fall meeting. 
See “Alkylation.” p. 82 
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Pneumatic Control—in CASH 


Today an average pneumatic instrument can be 
installed for $220 and operated for 17¢ a day, says 
Carbide & Carbon Chemicals’ E. |. Thomas. How 
much do yours cost? Check your own costs against 
these charts and figures p. 97 
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Fungi Bite Cooling Tower 


It your cooling tower is five to eight years old, 
you'd better watch out for fungus attack on the 
wood. If the fungi beat you to the tower, you 
might try what L. L. Crowl of Champlin Oil & 
Refining Co. describes in “How Repair and 
Double Diffusion Treatment Saved a Cooling 
Tower.” p- 86 


And this month’s M&C problem corner answers 
this question: how are turbine blades cleaned by 
mechanical methods? Why not send in one of 
your own puzzlers to our M&C Panel? Read the 
details on p. 89 
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Are You Getting All You Want? 


Your Readers’ Service card system is designed 
to increase its efficiency and value to you. Do you 
need extra copies of any of the popular reprints 
of articles and special reports? How about the 
Clip-n-File Data Sheets? See p. 151 
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Payoff in Model Making 


How and why Fluor Corp. has found building 
engineering models a profitable operation after 
five years of experience. PLUS “How Photo- 
Drawings Work with Models,” by Fluor’s design 
supervisor, T. S. Tucker p. 90 
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Watch those Future Issues 


You wont want to miss a single copy of upcoming 
issues. We're maintaining your magazines in on- 
stream operation, with a continuous flow of new 
and helpful articles 


e Next month. A special industry report on the 
refining portion of the petroleum processing in- 
dustries. Something youll want to keep in your 
permanent reference files, this report will include 
a complete listing of all refineries in the U.S. and 
Canada, a complete listing of engineering firms 
that serve our industry, and a glossary of refining 
processes consisting of terse, thumbnail descrip- 


tions and flow charts 





Continued Readers’ Guide" on 





HOW TO USE IT: 


Your new “Readers’ Guide to What's New in PeETROLEUM 
PROCESSING” will do two things for you. First, the key nun 





bers with each article will tell you at a glance if it is within 
your scope of interest: roman numerals indicate industries 
irabic numerals show fields of activity. Secondly, the longer 
descriptions will tell you what each article 1s about, and why 


it can be of help and interest to you THe Eprrors 
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CLEANING TIME AND MAINTENANCE COSTS ARE REDUCED when bubble 
caps and trays are made from ENDURO Stainless Steel. Coking and fouling 
are discouraged. Bubble towers stay on-stream longer. ENDURO’s high 
strength-to-weight ratio and ease of fabrication permit thinner, lighter 
sections. More teeth per cap are possible. The result—more intimate 
liquor-vapor mixture on the tray, and sharper fractionation. 











SUBSTANTIAL SAVINGS in both maintenance and replacement costs in high REDUCE WEIGHT AND GAIN SPACE. ENDURO's exceptionally high strength- 

heat applications is another advantage of ENDURO Stainless Steel. It resists to-weight ratio and fatigue-resistance open the door to new refinery- 

scaling at high temperatures. Possesses high creep strength. Stubbornly re- design opportunities. Thinner, lighter ENDURO sections simplify structural 

sists the corrosive action of most hot or cold alkalies and acids. problems — without loss of strength, without sacrifice of safety. Yet, with 
long life assured at the lowest ultimate cost. 


REPUBLIC 


Wolds Widest Range of Standard. Stecbs 
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Replacement Costs 


Make sure your refinery equipment is made 
from Republic ENDURO Stainless Steel. This 
versatile metal offers maximum resistance to 
corrosion. It discourages coking and fouling. It 
maintains its high strength at both ends of the 
thermometer. Saves weight and trims bulk. 

ENDURO is solid stainless steel. There is no 
applied surface to crack, chip, peel or flake. This 
means easier cleaning, less-frequent cleaning, 
less down time during turn-arounds. 

Whether you buy ENDURO-made equipment 
for corrosion-resistance, heat-resistance or ease 
of cleaning, you automatically get all of its other 
advantages: high strength, abrasion-resistance, 
ease of fabrication, universal acceptance, to 
name a few. These advantages add up to mini- 
mum maintenance, reduced costs, long equip- 
ment life and high productivity. 





Republic metallurgists will be happy to work 
with you and your supplier in applying ENDURO 
Stainless Steel to your refinery equipment needs. 
Just send the coupon. 


LESS COST PER-YEAR-OF-SERVICE of ENDURO-made equipment in all types 
of refineries is a proved fact. It lasts and lasts. While ENDURO's initial cost 
may be somewhat higher than less versatile materials, immediate savings 
in maintenance costs, less down time for cleaning and repairs, and longer 
equipment life soon cancel out extra cost and then result in savinas. 








GET MORE PRODUCTION WITH LESS DOWN TIME by installing 
dependable Republic ELECTRUNITE Heat Exchanger Tubes. Uni- 


REDUCE REPLACEMENT COSTS by specifying Republic Alloy Studs on 
shut-off valves, headers, pressure vessels; on all high-pressure, high- 


form diameter means tubes slide into tube sheets quickly and 
easily. Uniform wall thickness makes them expand evenly with less 
danger of under- or over-rolling. Each length is fully annealed, 
assuring uniform ductility and corrosion-resistance. ELECTRUNITE Heat 


temperature refinery equipment. High tensile strength and tough 
threads combine to provide maximum holding power and resistance 
to wear. They tighten smoothly, yet back off easily for equipment 


maintenance. Send coupon for more information. 


Exchanger Tubes are supplied in either carbon or stainless steel. 


! 1 
| REPUBLIC STEEL CORPORATION | 
| Dept. C-3469 | 
| 3218 East 45th Steet, Cleveland 27, Ohio | 
| Please have a stainless steel metallurgist call | 
| Send more information on: | 
| O ENDURO® Stainless Steel | 
| Alloy Studs | 
| (J ELECTRUNITE® Heat Exchanger Tubes | 

ane Steck Droduad | Name- Title | 
| Company | 
| , | 
| Address___ | 
| City Zone State | 
Ee NE ECPI ELISE EO 
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You could discharge the loaded capacity of a train of tank cars over 12% 
miles long into Phillips Chemical Company’s huge aqua-ammonia storage 
tank at Cactus, Texas. With a diameter of 220 feet and a height of 48 feet, 
this new tank is the largest in the world used for liquid storage. Liquid is 
pumped in at a rate of about 250 gallons a minute. . . and yet it takes nearly 
37 days to fill this 323,000-barrel-capacity tank. 

Phillips’ new tank was engineered, fabricated and site-erected by General 
American. General American has skilled crews and modern erection equip- 
ment strategically based throughout the country to facilitate the construc- 
tion of both standard and custom-built storage structures. 

If you are faced with the problem of storing liquids or gases, General 
American has the personnel, skill and experience to serve you. For informa- 
tion, call or write General American today. 








It pays to plan with General American 
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s- moWVux PLATE & WELDING DIVISION 
GENERAL AMERICAN TRANSPORTATION CORPORATION 


135 South La Salle Street, Chicago 90, Illinois 
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Dear Reader... 


... If this is your own copy of PrerRoLeuM Proc- 
ESSING that you're reading, you can skip the rest of this page 

If it's not your own copy, however—if you bummed it 
from your neighbor, if you're on a routing list, if you're a 
“pass-along” reader—then let’s carry on. 

There are some publications that don't have a very long 
life, which are literally “here today, gone tomorrow.” Tae 
your daily newspaper. You read it, your wife takes a look, 
the kids see the comics, maybe even a stray aunt or in-taw 
gets into the show. Finally, you use it to start a fire im the 
fireplace or to wrap up the garbage. Some of the popular 
and weekly news-type magazines are in the same class. 

There usually isn't much in such a publication that you 
want to keep for future reference. There’s no need to have 
your own copy. When you've read an issue you're through 
with it. You pass it on to the next fellow intact and com- 
plete; you don’t cut anything out of it. 

How many times, however, have you read an article in an 
industrial magazine such as PETROLEUM PROCESSING that 
you wanted to clip and save—and you couldn't because it 
wasn't your copy of the magazine. It was on its way to some- 
one else—or back to the library. 

And how many times have you cussed the other fellow 
higher on the routing list and not as thoughtful as you 
who went ahead and tore out the story you wanted to read. 

I like to think of this magazine as somewhat of a cross 
between a newspaper and a growing textbook. The really 
smart reader knows he'll find the answers to his current 
problems in the current issues—but he also knows that a 
year from now he'll need today’s articles on subjects that 
he’s not even concerned with today. 

There’s a lot of material in PETROLEUM PROCESSING of 
lasting value, such as the “Clip-n-File~ data sheets, and the 
special reference reports (did you save the one on “Gaskets” 
in March?), and the Refining Process Glossary (coming in 
May, with complete directories of refineries and engineering 
firms). 

If you're not able to keep this helpful material because 
you're not getting your own copy of each issue, you're miss- 
ing a bet. As the insurance men say, you should start to 
“build for the future.” Use the Readers Service Card on 
p. 151 of this issue and subscribe today 


Li Mh, A [LQ 
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BAKER announces an ALL NEW 
PNEUMATIC-TIRED FORK TRUCK 


Trail Axle 


Double-yoke construc- 
tion for extra strength 
Longitudinal mounting 
in jumbo rubber blocks 
to provide lateral oscil- 
lation and absorb 
ground shocks. 


Power Unit 

Heavy-duty industrial 
gas engine with extra 
stamina for continuous 
rugged service. Fea- 
tures maximum fuel 
economy—minimum 
maintenance 


This Baker FGF-40, 4,000-Ilb. YARDLOADER, first in 
the new line of Baker pneumatic-tired gas fork trucks, 
has many new design features for greater maneuver- 
ability and more dependable performance. It is fast 
—top speed with load, 8.6 mph. It is compact—only 
48 inch wheelbase, and minimum overhang—and 
only 79 inch turning radius. Low center of gravity 
makes this possible without sacrificing stability. 


Baker 


Power Steering 

Standard at no extra cost. Effortless full-time 
power steering means less operator fatigue, 
greater safety and more work per day 


Lift and Tilt Controls 
Conveniently located and 
easily manipulated levers 
for positive control of 
hydraulically-operated 
hoist and tilt motions. 


Drive Axle & Transmission 
Rugged Timken industrial 
truck axle and heavy-duty 
transmission, with two 
speeds, forward and reverse 


Single or Dual Wheels 


Large pneumatic tires on 
drive wheels, with deep 
treads for maximum trac- 
tion. Dual wheels available 
for extra heavy duty, bet- 
ter flotation and added 
stability. 


Brakes —Hydraulic self- 
energizing, full-floating 
type—in drive wheels. Self 
energizing in both forward 
and reverse. Duo-grip, two- 
shoe independent parking 
brake on transmission shaft. 





Absence of cowl provides maximum visibility 
Power steering and many other driver conven- 
iences make it one of the easiest handling fork 
trucks—and one of the safest. Full 130-inch lift, 
with single or dual cylinder. Truck-loading 
mast available with 110-inch lift and 71-inch 
overall height . . . For complete information ask 
for Bulletin 1382. 


THE BAKER-RAULANG COMPANY 
1248 WEST 80th STREET « CLEVELAND 2, OHIO 








A Subsidiary of Otis Elevator Company 
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Petroleum Processing 


WHAT’S HAPPENING 


In demand, stocks, trends 


1957 1956 % 
to Mar. 22 AllMar. Change 
Runs to stills 8.051 7.907 ee 
Demand 
Gasoline 3.747 3.695 1.4 
Middle dist 2.691 2.538 6.0 
Residuals 1.855 1.779 L. 4.3 
Stocks 
Gasoline 205.521 198.082 i 3.8 
Middle dist 97.581 79.707 122.4 
Residuals 36.886 33.718 |} 9 4 


Figures are in million b d, API data 
For more details, turn to p. 145, this issue 


In refining 


. . « Processing flexibility is growing tougher. In 
spite of big strides in process technology, the petro- 
leum processor will find increasing limitations on 
his ability to make sharp switches in his yield 
patterns ‘ 

Four factors are imposing these limits: continued 
increases in product quality, changes in product 
quantities, crude oil types and prices, and product 
values. 

For a complete discussion of this problem, turn 
to pages 63-66 in this issue. 


. . « Standard Oil Co. (Calif.), Western Operations, 
Inc. plans to build catalytic reformers at its Rich- 
mond and Bakersfield, Calif., refineries. Operations 
for the units are due by mid °58 


. - » Standard Oil Co. (Ohio) has awarded a con- 
tract to Arthur G. McKee & Co. for a Kellogg-type, 
sulfuric acid alkylation unit to produce 3600 b/d 
of 100+ octane blending components. Completion 
for the $3.4-million unit is scheduled for May 
1, 1958. . 


- » « Shell Oil Co. will add a 2400 b/d sulfuric 
acid alkylation unit at its Anacortes, Wash., re- 
finery. Fluor Corp., Ltd., will build the unit, sched- 
uled for completion mid °58 


. . - British Petroleum Co., Ltd.'s new Canadian 
refinery (PP Mar’S57 p9) will be in Ville d’Anjou, 
in the big refinery complex at the eastern end of 
Montreal Island. About 600 acres of land has 
been bought. 


. - « Houdry Process Corp. has announced the 
formation of a special Contract Research Group 
for its R&D Labs at Linwood, Pa. Research and 
development programs will be undertaken either 
on a single project or a long-range basis, for li- 
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censees and non-licensees, and other industries in 
addition to refining and chemical processing 


. . « Louisville Refining Co. has started operation 
of Kentucky’s first Unifiner-Platformer at its 
Louisville, Ky., refinery. Capacity is 2000 b/sd. 


. . « Cities Service Oil Co. has put its 6000 b/sd 
Rexformer on stream at its Ponca City, Okla., re- 
finery. Unit is largest yet built 


. » « Cal-Mex Oil & Refining Co. plans a 20,000 
b/d refinery in San Diego County, Calif. Ralph M 
Parsons Co. has the contract for design, procure- 
ment, and construction, with completion scheduled 
early °59. Cost: $28-million. A German firm, Ver- 
einigte Petroleum Werke, G.m.b.H., and “an Amer- 
ican major” are important owners of Cal-Mex 
The plant, tentatively set for early “S9 completion, 
will make 100 octane gasoline, jet fuels and Bun- 
ker C from Middle East crude 


. . « Irving Oil Co., Ltd., is considering building 
an oil refinery in the Maritime Provinces, Canada 
Possible sites: French Huron and Halifax 


. . . Atlantic Refining Co. will build a 2100 b/d 
alkylation unit at its Port Arthur, Tex., refinery, 
with completion expected in spring of “58 


. - » Socony Mobil Oil Co., Inc. has purchased a 
315-acre site near Princeton, N. J., for a nuclear 
research center to study the application of radiation 
to petroleum technology. Equipment will include 
a 2-million electron volt Van de Graaff accelerator, 
and a “hot” lab for radioisotopes 


. . « Esso Research & Engineering Co. has agreed, 
conditionally, to buy 650 acres in northern New 
Jersey as a possible site to expand the activities of 
its Linden and Bayway, N. J., research facilities 
The new site is on the Twombly Estate in Florham 
Park 


. . . British American Oil Co. will have Fluor 
Corp. of Canada, Ltd., provide engineering, pro- 
curement, and construction for BA’s new Clarkson. 
Ont., refinery 


. . « Kerr-McGee Oil Industries, Inc. will build a 
5500 b/d Platformer and a 4000 b/d Unifiner at 
its Wynnewood, Okla., refinery 


... The Texas Co.’s upcoming Puget Sound, 
Wash., refinery will have a 25,000 b/d fluid 
catalytic cracker with feed Unifiner, a 7000 b/d 
Platformer with feed Unifiner, an 11.000 b/d 
Texaco hydrotreater, a 2000 b/d Texaco sulfuric 





What's happening (continued) 


acid alkylation unit, and a 1000 b/d UOP catalytic 
polymerization unit. Bechtel Corp. has the con- 
struction and engineering contracts. 


. . « Phillips Petroleum Co. has awarded Fluor 
Corp., Ltd., a contract to build a 16,000 b/d 
catalytic reformer and a desulfurization unit at 
Phillips’ Sweeny, Tex., refinery. Fluor will start 
the $4-million job July | with completion due 
Jan. *S8. 


. . « Continental Oil Co. has discontinued opera- 
tions at its 750 b/d Farmington, N. M., refinery, 
preparatory to dismantling the plant. 


. . « El Paso Natural Gas Products Co. plans a 
6500 b/d refinery next to the Odessa, Tex., buta- 
diene and styrene plant of which it is a major 
owner. El] Paso plans completion by early °58. 


. . « Farmers Union Central Exchange, Inc., is 
adding a 7000 b/d Unifining unit and a 4500 b/d 
Platforming unit to its 19,000 b/d Laurel, Mont., 
refinery. 


. . « Esso Standard Oil Co. plans a new central 
mechanical building for its Bayonne, N. J., refinery, 
scheduled for completion July ‘58. 


. » « Consumers Cooperative will begin installation 
of a 2500 b/d Platformer and a 3500 b/sd Uni- 
finer. The $1.25-million project is to be completed 
early 1958. 


In gas liquids recovery 


. . « Sinclair Oil & Gas Co. is installing gas-liquids 
recovery equipment at its Bender Gas Booster Sta- 
tion located in Montgomery Co., Tex. (about 25 
miles north of Houston and 12 miles south of Con- 
roe, Tex.) Gas processing capacity will! be 6-million 
cu ft/d, with a daily liquid recovery of 4200 gallons 
of natural gasoline and 3100 gallons of butane- 
propane mixture. 


In petrochemicals 


- » Du Pont Co. will build a sulfamic acid and 
\mmate production unit at its East Chicago, Ind., 
plant. Operations are scheduled to begin in 
late “S57 


. . » Monsanto Chemical Co. will build a 1-million 
lb yr plant in Everett, Mass. to make dichloroiso- 
cyanuric and trichloroisocyanuric. Operations are 
scheduled for this fall 


. . « Esso Standard Oil Co. is building under- 


ground storage facilities for butane, propane, 
ethylene and propylene produced at its Baton 


10 


Rouge, La., refinery. Total capacity of the under- 
ground cavities will be 1-million bbl, costing about 
$1 million. Location is in a salt dome formation 
near Sorrento, 35 miles from Baton Rouge. (See 
Tomorrow section for more on underground 
storage.) 


- » » Amoco Chemicals Corp. has picked a site 
near Joliet, Ill., for its new hydrocarbon oxidation 
plant, and is starting engineering and construction 
(PP-—Jan’57,p10). The 60-million Ib/yr plant will 
make phthalic anhydride, isophthalic acid, tereph- 
thalic acid, dimethyl terephthalate, dimethyl isoph- 
thalate, and benzoic acid. Plant completion is ex- 
pected in 1958. 


. . » Vickers Petroleum Co., Inc. will build Kansas’ 
first petrochemical plant at its Potwin, Kans., re- 
finery. The $2-million plant will be a Udex unit 
built by Procon, Inc. Capacity will be over 15- 
million gal/yr of BTX aromatics. 


. . - Allied Chemical & Dye Corp. is reported to 
have a low-pressure polyethylene process ready for 
official announcement. 


. . » Koppers-Brea Chemicals Co. has postponed 
its California polyethylene plant (PP—Apr’56,p9). 
Union Oil Co. of Calif. has also changed plans for 
its $7.8-million ethylene plant (PP—Dec’56,p10) 
planned to supply the polyethylene plant. 


. - » Montecatini has been site-seeking in Texas for 
its first United States industrial chemical plant. 
It has also acquired options on 200 acres along 
the Big Sandy River near Neal, W. Va. 


. - » Goodrich-Gulf Chemicals, Inc. will double 
synthetic rubber production at its Institute, W. Va., 
plant. New capacity, about 100,000 long t/yr. 


. - - Du Pont is continuing conversion of high- 
pressure synthesis facilities at its Belle, W. Va., 
works to use natural gas instead of coal for the 
manufacture of ammonia. 


. . - Diamond Alkali Co. plans to build a 50- 
million Ib/yr vinyl chloride monomer unit at its 
Deer Park plant at Houston, Tex. Scientific Design 
Co., Inc. will do design and enginering, and Brown 
& Root, Inc. will build the unit, which is scheduled 
for completion early next year. 


. - » Douglas Oil Co. of Calif. is completing nego- 
tiations to purchase two-thirds of the common stock 
of Apex Petroleum Corp., Ltd., of Long Beach, 
Calif., primarily a producing company. 


. . « M. W. Kellogg has sold manufacturing rights 
to Kel-F, its fluorocarbon resin, to Minnesota 
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an old name in Chemical Engineering .<@pergrierea ru une 
ELECTRIC BOND and SHARE 


Family! 


For more than 42 years Chemical Construction Corporation 
has been building plants all over the world for the heavy t 
chemical and petrochemical industries. The successful per- 
formance of these CHEMICO plants — producing Sulfuric 
Acid, Ammonia, Urea, Acetylene and other industrial chem- 
icals — has made Chemico one of the most respected names — 


in chemical engineering. 





Now, under new ownership, Chemico's skilled 
perienced engineering staff can provide even greater servi¢e 


in the design and construction of plants and in the develop- 








ment of new processes. 


If you are considering the expansion, development or =, 


diversification of your production facilities, call on Chemico wae Se Ns. @ ah 


for efficient and economically-sound planning. “SESE + 


CHEMICAL CONSTRUCTION CORPORATION 
A SUBSIDIARY OF ELECTRIC BOND AND SHARE COMPANY] 
525 WEST 43rd STREET, NEW YORK 36, N.Y. 


Cable Address: CHEMICONST, New York —Telephone: LOngacre 4-9400 
Chicago * Dallas * Portland, Ore. cake 
Affiliated Company: Chemical Construction (Great Britain) Ltd., London, England 
Representatives in Johannesburg, Paris, Tokyo 


ee 
Sade 


\Omnens 
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What's happening (continued) 


Mining. Operation of Kellogg’s Jersey City plant, 
location of the Kel-F unit, will be taken over by 3M. 


.. « La Gloria Oil & Gas Co, of Corpus Christi 
has about completed negotiations to purchase the 
stocks of McMurrey Refining Co. and McMurrey 
Pipe Line Co. of Tyler, Tex 


In foreign operations 


... Britain and Europe 


Deutsche Shell AG, Hamburg, plans a new 78,- 
000 to 86,000 b/d refinery at Godorf between 
Bonn and Cologne. Completion is expected by 1960. 


Ihe Norwegian Parliament, after long debate, 
has ratified the government’s agreement with A/S 
Norske Esso to build a 40,000 b/d refinery in Nor- 
way (PP—Feb’S7,p12). 


Monsanto Chemicals, Ltd. (two-thirds owned by 
U.S. Monsanto) plans a $23.8-million petrochem- 
ical plant at Fawley, near Southampton, England. 
The products will be polyethylene, acrylonitrile, 
and its copolymers 


Shell Chemical Co., Ltd., is said to be readying 
a new process to convert oil under pressure into 
water gas at its plant now under construction at 
Shell Haven, Essex, England. 


Petrofina (Belgium) will start construction on a 
60,000 b/d refinery at Duisburg, in the Ruhr. Pura- 
fina Mineraloelraffinerie, a new wholly-owned sub- 
sidiary, will operate the plant 


... Latin America 


Petroleo Brasileiro denies that it intends to accept 
a $6-million loan from The Texas Co. as partial 
financing for its planned 90,000 b/d refinery in 
Rio de Janeiro (PP—Mar’57,p12) 


... The East 


the Syrian Government has reportedly con- 
tracted for Technoexport (a Czechoslovakian con- 
cern) to build Syria’s proposed 30,000 b/d refinery 
near Homs. Reported price is between $15.5 million 
and $16.8 million. 


the Japanese Government will invest $3.9 mil- 
lion in a new corporation to manufacture synthetic 
rubber. Private firms will invest a similar amount. 
The company will produce 27,000 t/yr of general- 
purpose synthetic rubber and 3000 t/yr of latex by 
1959, with 1962 production planned at 40,000 
t/yr and 5000 t/yr respectively. 








Akita Petrochemicals Co., jointly formed last 
November by Tekoku Oil & Sumitomo Chemical, 
will start building a 2500 t/month methanol plant 
in June in Tsuchikaki Prefecture 


In markets and prices 


. . « Except for residual fuel, markets east of the 
Rockies generally had a soft feel or had already 
rescinded much, if not all, of the price advances 
that came after the 35¢ crude hike of January 3. 

By late March the East Coast saw the first break 
of the season in distillate prices with a cut of 0.2¢ 
to resellers in Providence, R. I. Minneapolis/St. 
Paul prices for light fuels were cut 0.625¢ and to 
the point where both grades of fuel were quoted 
0.125¢ lower than at Chicago. 

Spot traders at Chicago, meanwhile, said they 
were experiencing one of the “roughest markets in 
years.” One veteran Chicago trader said, for him, 
it was the “toughest” market for clean products in 
more than 15 years. Prices for Nos. 1 and 2 fuels 
at Chicago dipped 0.5¢ to 11.25¢ and 10.5¢, re- 
spectively. This put the price of No. 2 only 0.25¢ 
above the Gulf cargo price and below the price for 
product at the West Memphis terminal, a pick up 
point for upriver shipments. 

Buyers and sellers at the Gulf, by April 1, had 
been apart so long that some said they had lost the 
feel of a “going market.” Buyers were fearful of 
bidding too high. Sellers, meanwhile, remained 
quiet except to say they were under no pressure to 
sell. Middle grades of regular gasoline and residual 
fuel were firmest of Gulf Coast products. 


In Washington 


. - « Independent refiners’ complaints against the 
weighted average system in defense procurement 
have been upheld by Sen. Smathers of Senate 
small business subcommittee. Defense Dept. offi- 
cials have been told to settle the problem of small 
business set-asides “as soon as possible.” 


. + +» The House Judiciary Committee is expected 
to approve a bill giving the government power to 
stop merger plans long enough for examination of 
monopoly tendencies. A similar bill is awaiting 
Senate hearings. 


. » « Congress is expected to provide funds for 
R & D work at the Rifle, Colo., shale oil plant 
under either Navy or Interior control. Depletion 
allowance extension to shale has also been asked. 


. . - A senate bill has been introduced to set up 
a government R & D program to make industrial 
alcohol from surplus grain. Plan is to use idle 
Louisville, Ky., butadiene plant. 
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PLANNING A NEW UNIT — OR A COMPLETE PLANT, MILL O 


SURE YOU HAVE GOOD ENGINEERS — BUT NOW THEY MUST COPE WITH UNFAMILIAR PROBLEM 














WHY NOT CALL IN LUMMUS, WITH ITS ARMY OF EXPERT ENGINEER 


The cartoon, of course, states the situation in very een) gay 
simple terms. But the basic truth is there. Building a 
new chemical installation, paper mill, petroleum re- 
finery or power plant is more than a “do-it-yourself” 
project. Lummus has built over 700 plants through- 
out the world. When you are ready to build your 
next plant, you can call in thousands of trained men 
— without adding to your payroll — by calling in 
Lummus. And remember, your process “secret” is 
safe with half-century-old Lummus. ENGINEERS AND CONSTRUCTORS FOR INDUSTRY 


NEW YORK + CHICAGO + HOUSTON + THE HAGUE - LONOON « MONTREAL « PARIS 


THE LUMMUS COMPANY 
385 Madison Avenue, New York 17, N.Y. 
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Chemically Sy 


Resistant exidie 


DEKORON 


Poly-Cor 





harness 


Now you can whip high instru- 
ment tubing installation and re- 
placement costs in your plant—with 
Dekoron Poly-Cor®. That’s because 
the chemical resistance of plastic even out- 
lasts expensive alloy tubing .., because its 
lighter weight and flexibility make it a snap to in- 
stall without special tools ... because you can install 
practically any number of tubes at one handling, just 
like electric wiring. You can’t lose with Dekoron Poly- 
Cor — it cuts your investment because of its 
lower installed cost, cuts your maintenance 

because it lasts years longer. 


Tube up with DEKORON completely 





Dekoron products now in tube all-plastic instrum 
clude single ana multiple line harness {above} flat 
ne metal tubing with 10-tube "ribbon," fittings 
plastic coating, multiple and iunction boxes 


QUALITY ¢ RESEARCH « SERVICE 


SAMUEL MOORE & COMPANY 


PEKOCRON FROOYUCTSE OCivistion . MANTUA, CHICO 


advertised FOCUCIS Se 
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Petroleum goes back underground 
as subterranean storage spreads 


IGHT now underground storage capacity for 
l petroleum products and raw materials is 28,- 
518,000 bbl and still growing. This is almost a 
third more than was available five years ago. 

This trend is likely to continue. A recently re- 
leased report of the National Petroleum Council 
points out that unrecov- 
erable product losses are 
not generally excessive 
Careful design, further- 
more, can Overcome such 
operating difficulties as 
pipe pluggage and cor- 
rosion, and achieve eco- 
nomical operation 

Costs vary consider- 
ably, with larger instal- 
lations showing a lower 
per barrel figure. A typ- 
ical facility with a capacity ranging between 100,- 
000 and 750,000 bb! costs 15¢/bbl with a once-a- 
year inventory turnover 





Storage cavities formed by dissolving salt in 
dome and bed formations account for about 75% 
of the available space. Mined caverns, though, are 
less expensive to run. Underground reservoirs 
formed from abandoned oil and gas wells com- 
prise about 16° of total capacity. 

In solution cavities, losses range from 2 to 
10%; in mine storage caverns, from 0 to 2%. 
Losses in water and sand sites and depleted oil 
and gas reservoirs, however, vary from 2 to 50%, 
the study reports. And while little contamination 
has resulted from solution cavity storage, products 
stored in oil and gas reservoirs and water sand 
type of formations often require reprocessing 


A.C 


Asphalt hydrogenation seen as 
new source for light products 


ECENT pilot studies by one major oil com- 
R pany have been showing that hydrogenation 
of asphalt into lighter materials can be considered 
both a practical and an economic possibility 

This was reported by George R. L. Shepherd, 
of Humble Oil and Refining Co., Baytown, Texas, 
at the Gulf Coast regional meeting of the West- 
ern Petroleum Refiners Association. In the pape 
“Utilization of By-Product Hydrogen in Petroleum 
Refining,” Mr. Shepherd said his company had 
studied the process on a pilot unit scale and found 
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Petroleum Processing 


TOMORROW 


the economics good when using so-called “free” 
hydrogen produced by cat reformers 

Humble has hydrogenated an 8-10° API asphalt 

specifically, the heavy material left after propane 
deasphalting. Yields were as follows: (at 55% 
conversion) gasoline 12.14, heating oil 16.4°, 
gas oil 31.2%, residuum 
45.2%, and dry gas 
2.3%. Hydrogen con- 
sumption varied from 
300 to 1000 cu ft/ bbl, 
depending upon the 
charge stock. 

Economics of the proc- 
ess are tied up somewhat, 
of course, with at least 
three factors: 1) the 
price of fuel oil, 2) avail- 
ability of the “free” o1 
at least relatively cheap by-product hydrogen, and 
3) the growing demand for asphalt itself as a re- 
finery product. 

From the technological standpoint, however, 
the studies by Humble have shown another pos- 
sible practical use for hydrogen REC 





Coming: more accuracy in 
road octane ratings 


pP! TROLEUM refiners will be happier when 
their laboratory motor octane ratings cor- 
relate with the actual road performance of thei 
fuels. Actual road ratings are obviously a better 
measure of gasoline quality, but they cost the 
refiner too much (in both money and time) to be 
determined frequently. Accurate predictions of road 
octane could mean a lower investment for ex- 
pensive processing facilities 

As of today, there’s an octane “spread” of five 
to six numbers between lab and road ratings fot 
regular motor fuel, and 
a spread of eight to nine 
for premium grades. 

If present activity 
proves fruitful, this 
spread should decrease 
or disappear in the fu- 
ture. Industry technolo- 
gists have a three- 
pronged hook in_ the 
problem right now. 

The first approach has 
been simply to take the 
time and money to run extensive road tests. Du 





Pont has just completed a large survey of actual 











Tomorrow (continued) 


road octane ratings to establish the current degree 
of spread. The results—from nine major metro- 
politan areas around the country—now provide a 
clear picture of the problem. 

A second attack is to try to duplicate in lab 
engines the conditions that exist in a car engine 
on the road. The American Society for Testing 
Materials has established a new special commit- 
tee with this kind of research as its target. 

The Texas Co. is already researching this ap- 
proach with a new single cylinder test engine. 
Sinclair Research Laboratories have been working 
on a new temperature-density technique for im- 
proving the accuracy of lab octane measurements. 

The third approach, correlating traditional lab 
octane ratings (both motor and research) with road 
octanes, is being investigated by several major re- 
liners. Du Pont has developed a formula that 
applies to “56 and °57 high compression ratio cars: 
the average of the lab research octane number 
nd the lab motor octane number plus a constant 
of four equals the road octane number. 

\ big problem: the effectiveness of correlation 
methods, however, depends upon compression 
ratios remaining constant. New ratios mean new 
correlations —A.C. 


Do birds of a feather 
make better committee members? 


YOMMITTEES, task forces, research teams, and 
( A the like are a part of today’s corporate struc- 
tures. With all their shortcomings, groups of peo- 
ple produce more new ideas than individuals do. 

Che big problem is—how can the group approach 
be made more efficient, more productive, less de- 
serving of the criticisms leveled at it? 

One solution being investigated by industry was 
developed by a Harvard University psychologist 
It has worked well in some 20 experimental runs. 
The way Dr. William C. Schutz looked at it, the 
first and most important 
task was to pick the right 
people as team members, 
people who will work well 
together. 

Schutz asked: do you 
balance out opposites? 
Do you select different 
types, with varying per- 
sonality and other char- 
acteristics, that comple- 
ment each other to round 
out a_ well-functioning 
whole? Or do you gather a group of people all 
more or less alike? And if so, what kind of likeness 
do you look for? 

On the basis of his tests, Schutz decided in favor 











of the “birds of a feather” approach. And the one 
basic type of likeness he found necessary to suc- 
cess was this: the more that similar people need 
to be liked, the more compatible they will be as 
team members—no matter what kind of a job the 
team has to accomplish. 

Whenever people get together, they automatically 
try to satisfy their needs for affection, depend- 
ence, and inclusion. Because they can’t make a 
direct appeal to others in the group to satisfy these 
needs, they do it indirectly—and these attempts 
show up in their reactions to the group’s task. 

Industry will, therefore, be watching for results 
from “natural” groups of business people. —A.C. 


Petrochemical potentials in 
new consumer products 


(eters aomnatprad ogg derived products are 
making news again. 

One item is the just-released figures on 1956 
sales of soap and synthetic detergents, according 

. to a census of sales fig- 
ures of 75 manufacturers 
by the Assn. of American 
Soap and Glycerine Pro- 
ducers 

Total sales in Ib were 
as follows: overall total, 
3.97-billion; synthetic de- 
tergents, 2.69-billion 
(about 67c ); and soaps, 
1.29-billion (33% ). Com- 
pared to 1955, total sales 
had risen 8.4%, syndets 
had gone up 16.1%, and soap had dropped 4.8%. 

Item two is a new insect repellent—N, N-diethyl 
toluamide—that has been found superior to most 
other materials now available. It was described 
by the Dept. of Agriculture as the “best all-pur- 
pose insect repellent so far developed.” 

The new material is a product of research by 
USDA and the Army. The consumer market mean- 
while will soon have some of the material. S. C. 
Johnson of Racine, Wis., has been marketing its 
“Off!” which incorporates diethyl toluamide John- 
son buys from Hercules. 

Item three comes out of Europe. It’s a new 
automobile polish made with polyethylene, and 
just placed on the market in Germany. Two car 
makers, Opel and Borgward, are coating new cars 
with the polish before delivery. The manufacturer, 
Plasticot Compagnie Max Bauer of Karlsruhe, sells 
it for about $8 for a 2-qt can, and says this is 
enough polish to last a year. 

These developments reaffirm the ever-brightening 
future for petrochemicals -W.C.U 


Mm 
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... your low-cost key to high octane 


Atlantic’s Catalytic Reforming Process continues to prove 

its ability in giving superior results on a broad 

variety of feed stocks. Catforming’s simplicity brings savings 
through increased efficiency every step of the way— 

actually eliminating many profit-robbing intermediate steps. 


Regardless of the volume of your charge stock, 
Catforming deserves your attention. One major reason 
that Catforming has “proved out” commercially is 
attributable to Atlantic’s broad experience in all phases 
of petroleum refining and processing. 


We invite your inquiries on Catforming. Write or wire 
The Atlantic Refining Company, Research and 
Development Dept., P.O. Box 8138, Philadelphia 1, Pa. 


it’s the CATALYST that counts 
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Easy maintenance and less 
of it. These are important 
considerations in the de- 
sign of every Ingersoll- 
Rand Refinery Pump. Here 
are some of the features 
that keep these pumps on 
the job longer, cut down- 
time and save maintenance 


costs. 


IMPELLER is carefully bal- 
anced for freedom from 
vibration. Made of bronze, 
iron or steel, for maximum 
service life under operating 
conditions. Impeller attached 
to shaft with pin-locked cap 
screw —can’t work loose. 


CASING is heavy-walled to 
provide corrosion allowance 
vith conservative safety fac- 
tor at maximum working 
pressure. Centerline support 
and water cooled stuffing box 
for hot liquid service to 
800°F. 


CASING LOCATING PIN, 
centered under casing, as- 
sures perfect pump align- 
ment during high-tempera- 
ture Operation. 


PUMPS ©* CONDENSERS * 


1s To obtain more data on advertised products see page 150) 








REFINERY PUMPS 


CUT DOWN-TIME « SAVE MAINTENANCE 











Class SFL pump with coupling spacer removed, showing ease of 
disassembling pump unit. 





Laud 








Cross section of SFL pump Ground, tapered coupling fit 


Ing ersoll-Rand 


10-447 11 BROADWAY, NEW YORK 4, N.Y. 


SHAFT, of heat-treated car- 
bon steel or stainless-steel, is 
fully ground and polished— 
held to close tolerances over 
entire length for perfect fit 
of replacement parts. 


STUFFING BOX is deep 
enough to allow packing to 
be arranged to suit the appli- 
cation. Holds 8-10 rings, 
packed solid. Mechanical 
Shaft Seals can also be sup- 
plied. 


SPLIT-TYPE GLAND is easy 
to remove from shaft. Smoth- 
ering liquid can be circulated 
through gland when hazard- 
ous liquids are handled. 


SPACER COUPLING permits 
quick, easy removal of entire 
pumping assembly without 
disturbing piping or driver. 


TAPERED COUPLING FIT, 
with key and lock nut, elimi- 
nates need for shrink fit and 
permits easy removal or re- 
placement. 


For the complete story on 
I-R refinery and process 
pumps, send for your copy 
of Bulletin 7094B. 


ROCK DRILLS © GAS & DIESEL ENGINES © AIR & ELECTRIC TOOLS * VACUUM EQUIPMENT 
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More on crude oil index 


fo THE Eptror: We agree in 
general with the comments in the Pre- 
pared Discussion at the end of the 
article (“A New Crude Oil Quality 
Index.” Jan., pp. 68-74): however, we 
have the following additional com- 
ments to offer. 

We agree that gravity is a complete- 
ly unsatisfactory measure of the octane 
number of a gasoline. It is in the lube 
oil rating, however, that we feel grav- 
ity is utterly and completely mislead- 
ing. 

Firstly, high wax content will give a 
very high gravity and thus a false im- 
pression of lube oil quality. Some Far 
Eastern lube that are ex- 
tremely high in wax content have some 
of the lowest dewaxed 
dexes of oils 


distillates 


viscosity in- 
any known, and thus 
would be quite unsuitable for the man- 
ufacture of high-grade lube in spite of 
the apparent high quality of the waxy 
oul. 

Secondly, lube given 
gravity or V.I. vary so widely in sol- 
vent requirements to reach a given 
finished V.1., that gravity or V.1. of the 
feedstock is a completely inadequate 
measure of the suitability of the oil 
as lube oil many re- 


stocks of a 


feedstock in 
fining situations 

Further, it cannot be over-empha- 
sized that modern refining and con- 
version processes make it possible to 
control the yield and quality of prod- 
ucts from any given crude to such a 
great extent that feedstock quality is a 
much less significant factor than it 
Was at one time. Low quality may 
necessitate considerably higher invest- 
ment cost for refining but have a com- 
parably much smaller effect on the 
“out of pocket” operating cost so that 
over a period of years, a low quality oil 
may be processed at a relatively small 
increment in cost over a high quality 
stock 

Also, 
tion for applying a 


there is very little justifica- 
continuous scale 
of value vs. quality, because in those 
instances where desired product qual- 
ity can be obtained from a given feed- 
stock, little or no credit is applicable 
for quality values exceeding the mini- 
mum. Furthermore, any attempt to 
base valuation on yield of particular 
products such as the traditional pre- 
mium placed on gasoline yield may 
at any time become quite meaningless. 
This is illustrated by the present world- 
wide oversupply of gasoline, and the 
corresponding scarcity of heavier 
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products, which has caused rapid in 
creases in prices for the heavier prod- 
ucts without corresponding increases 
in gasoline prices 

Another that 
overlooked in considering the value 
of a crude oil is that the cost of re- 
fining petroleum products is only a 
part of the total difference in price 
between cost of crude and cost of final 
products. Transportation and distribu- 
tion are a large factor in this differ- 
ential. 


factor should not be 


For these is difficult to 
see how such a quality index could 
offer any significant improvement over 
the API gravity as an index of crude 
oil value, inadequate as the API grav- 
ity may be. 


reasons it 


JOHN G. DITMAN 
Process Plants Division 
Foster Wheeler Corp. 
New York 6, N. Y. 


@ Author Rothbard’s reply to Mr 
Ditman’s comments: 

The lube oil fraction of 
five fractions 
calculating the Quality Index. A high 
V.I. of the lube fraction may not al- 
ways bring about a final high Quality 
Index value, because this single num- 
ber is governed by the yields and test 
factors of all five fractions. 

Generally, however, high content 
lube oil stock is paraffinic, possessing 
a relatively high V.I. after wax re- 
moval. It is well to bear in mind that 
macro and micro crystalline waxes and 
petroleum are valuable products en- 
joying a substantial market demand 
Hence they also are regarded as an 
important portion of the lube oil frac- 
tion. 

As to the effect of wax removal on 
the V.I., it would be very interesting 
to secure data on the Far 
crude for calculating its Quality In- 
dex, and results on the V.I. of 
its lube oil stock before and after wax 
removal together with similar informa- 
tion from typical paraffinic stock for a 
comparison study 

It is difficult to recognize the basic 
distinction between measuring crude 
oil quality from the point of view of 
commercial selling and buying and 
studying crude oil from the standpoint 
of suitability for refining equipment. 

Throughout the tech- 
nological progress in refining methods 
and equipment, the markets have con- 
tinued to buy and sell oil on the basis 
of gravity simply because it reflects, 
presumably, the yield 


crude oil 


is one of selected for 


Eastern 


also 


decades of 


gasoline and 


Petroleum Processing 
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also because it contains a single num 
ber that greatly simplifies market trans 
actions 

On the other hand, the yield values 
of crude oil fractions used in my Qual 
ity Index method are of 
significance in spite of the effect on 
yields by modern 
yield values, together 
lected test factors, make up an equa 
tion producing a single number that 
improvement over the 
method. This method 
classifies crude ojls in categories that 
should remain unchanged after a de 
tailed breakdown of crude for 
ability in specific equipment. 

Basically, the refiner regards main 
taining a maximum product yield as 
an imperative in determining 
the overall efficiency for 


substantial 


processes These 


with the se 


valuable 
current gravity 


IS a 


sult 


factor 
refinery op 
The quality of each product 
is generally balanced against 
by securing a maximum 
minimum fulfillment of 
requirement 


erations 
its yield 
yield and a 
specification 


test 


Silly guff 


To THe Epiror: | peruse PETROLEUM 
PROCESSING with a good deal of profit 
as I am a petroleum technologist, but 
I always find your index very difficult 
to comprehend at a glance. You often 
use a different title in the index com 
pared with the article and you load 
your index up with a few lines of ex 
plantory data. In 
putting 
In the 
this is on 


addition, have 
your index 


December, 


you 
into 
1956. 


now started 
two sections. 
and 71 


71 is just a “pain in the 


issue pages > ie. 2 
Finding page 
neck.” 

It may 
we in this office 


all technical 


that 


indices of 


interest you to know 
scan the 
journals such as yours 
making selections of 
A weekly 
to all our technical staff, listing the 
articles of The 


library for 


interesting arti 
cles “flash sheet” ts issued 
interest 
available in a 


journals are 
You 
can see thus that an index that ts easily 
surveyed 1s 


study 


and tor 
a large number of other readers 

look at an 
your 


essential for us 


Please article on page 
79 of December This is 
entitled “Gamma Rays Measure Coke 
Level.” It is a very interesting subject 
Turn now to the index on page 71 


issue 


and 
look at the silly guff under which you 
list that article, starting with “I’ve Got 
a Problem 

The 1957, 


January issue 1S a ful 








HILLS- 
McCANNAMETER 


meters and pumps 
with unfailing accuracy 


A packless, positive displacement pump, the Hills-McCanna- 
meter operates on an entirely new pumping principle to 
create a new high in metering accuracy, a new low in oper- 
ating costs. Maintenance simplified through : 













unique capsulated construction. Perfect 
for laboratory and production 
proportioning of low 
viscosity fluids over 
extended time peri- 
ods. Send for in- 
formative booklet 
“The Meter That 
Pumps.” 


COLI LIAL 


THE PEOPLE WHO KNOW AND CONTROL FLOW 


le) 


: 0 DIAPHRAGM VALVES 


s 





with the exclusive Hills-McCanna 
Sealing Bead Diaphragm 






ul 
ys oe 


- , 


\~ Hills-McCanna Diaphragm Valves are 
» available in a variety of materials to 

| Offer positive control for all gas, liquid 

4 and corrosive services. Features sim- 


plified, maintenance-free construction. 
Write for 12 page Valve booklet. 


Hills-McCanna Company 2448 W. Nelson Ave., Chicago 18, Illinois 


‘ 
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Letters (continued) 


ther deplorable example of what to 
me—as a busy executive—is exasper- 
ating. Take the interesting article on 
p. 46. “Better Inhibitor Sweetening.” 
In the so-called index on p. 2, this is 
referred to as “Want Better Sweeten- 
ing?” 

Please in the interest of all your 
readers, stop your exasperating, “smart- 
alec” titling. Get down to a severe, 
factual title. Technical oil men are 
not children who need lollipop titling, 
and we are all very busy 


W. N. Hoyt 


Foster Wheeler Ltd 
3 Ixworth Place 
London, S.W. 3, England 


7 We like to ple ase, BI 7. readers 
differ, as our editorial research shows 
In fact, the firm Readex, which reg- 
ulariy measures interest in our maga- 
zine, tells us our multi-purpose Con- 
tents pages “get the highest reader 
interest rating of any publication we've 
ever studied.’ 


Tank cleanouts 


To THe Epiror: In your January, 
1957, issue, you take note of the 
Union Oil Co.’s new type manhole 
for storage tanks (“Special Manhole 
Aids Tank Cleaning,” p. 88) 

I would like to point out that this 
manhole is standard equipment on 
tanks designed in accordance with the 
API specification for Welded Oil Stor- 
age Tanks, Standard 12C dated Sept 
1955. In this standard, all dimensions 
and design specifications are indi 
cated in Fig. 10, “Rectangular Flush 
Type Cleanout,” and our own stor 
a 


ge tanks of recent construction in 
clu 


de such a clean-out manhole 
P. A. UZIELLI 
Design Engineer 
Caltex Refinery 
Ambes, Gironde, 
France 


@ Reader Uzielli is correct. The 
large manhole cleanout was approved 
hy API as a standard shortly before 
our staffer saw the tanks at Union Oil 
Our January article did not attribute 
manhole idea to Union; perhaps we 
should have emphasized fact it was a 
new API standard. Point to keep in 
mind: standardizing of designs, pro- 
cedures, etc., never ensures their being 
put into widespread practice. Descrip- 
tion in technical magazines like PETRO- 
LEUM PROCESSING, however, can and 


does he lp 
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. 
Built to handle products 
with a high percentage of 


bulky solids, with long op- 
erating cycles. 








SPARKLER Heavy Duty Filter Model MCR 


Retractable tank... quick opening filter 


1 
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The retractable tank, with labor-saving hydraulic 
power, and finger tip control, is the answer to the 
demand for an automatic fast-opening filter. 


Fixed immovable head, eliminates the necessity 
to break pipe connections with the attendant 
danger of spillage in opening the filter. 


Fast action, Sparkler Passalaqua, cover seal. Lock- 
ing ring actuated by a single hand lever enables 
the operator to break the filter cover seal in 
seconds without mechanical power. O-ring gasket 
seal tightens with increased internal pressure. 
A.S.M.E. approved. 


4 


MCR plates have a large outlet at the top in addi- 
tion to the bottom drainage outlet. This reduces 


flow resistance through filter elements. 


Plates are spaced far apart with plenty of room 
to develop a full size cake without clogging or 
restricting flow space. This increases the total 


throughput and results in a longer cycle. 


The MCR filter is designed to speed up all heavy 
duty filtering operations with a resulting lower 
labor cost and greater daily output. 


Available in capacities of 100 sq. ft. to 2000 sq. ft. Write 
for bulletin and give details of your filtering problem. 


SPARKLER 
FILTERS 


SPARKLER MANUFACTURING COMPANY 


MUNDELEIN, ILLINOIS 


Sparkler International Ltd., plants in Canada, Holland, Italy and Australia 


Exclusive filtration engineers for over 35 years 


(To obtain more data on advertised products see page 150) 
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FOR LIQUID LEVEL 


OPA MOTE 


addla on advertised products see page 
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PETROLEUM PROCESSING 





MEASUREMENT ! 





Easy Lov--Cost Installation on any closed or open tank. Only two small pressure taps 


required. Nothing inside tank! 


Fully-Adjustable Ranges . . . 0-20” to 0-80” and 0-50” to 0-250” H:O. 
Complete adjustment for elimination of outside leg effect gives forward-reading signal 


to any standard receiver! 


Highest Sustained Accuracy .. . Instant, precise response to level changes even under 


extreme operating conditions. 


Rugged and Corrosion-Resistant . . . Level-sensing element is Type 316 stainless steel, 
silicone-filled “capsule” diaphragm applicable on static pressures up to 1500 Ibs. 


There’s nothing simpler for accurately meas- 
uring liquid level than the Foxboro Type 
13LA d/p Cell* Liquid Level Transmitter! 
No floats, knife edges, stuffing boxes, or com- 
plicated hook-ups. A simple, direct piping 
job connects it to the tank . .. operates in any 
position, even upside down. The Transmitter 
precisely measures difference in head caused 
by level change . . . sends 3-15 psi air signal 
over single air line to indicator, recorder, or 
controller. It's easily traced when required, 


FACTORIES IN THE UNITED 


STATES, 


up to 250°F., to maintain fluidity of liquid. 

The 13LA d/p Cell Transmitter is low in 
initial cost, requires practically no mainte- 
nance. In addition, it is easily converted in 
field for the measurement of fluid flow. It's 
the ideal instrument for heavy industrial ap- 
plications . . . indoors or out. For complete 
details, ask your nearest Foxboro Sales 
Engineer, or write for new Bulletin 13-22 to 
The Foxboro Company,, 914 Neponset Ave., 
Foxboro, Mass., U.S.A. *Reg. U. S. Pat. Off. 


CANADA, AND ENGLAND 


I OXBORO LIQUID LEVEL TRANSMITTER 


REG. U.S. PAT. OFF. 
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<i) Heres Why Oil Mon Specify 
EC 3M HIGH VOLTAGE STARTERS 


2200-4800 Volts 
Totally Oil-immersed 

















ECaM Type ZHS 
Starters at Southwestern 
pipe line trunk station 


ee 


Designed for Easier Installation, 
Inspection and Maintenance 


oe 


Specifically designed for 
Class I, Group D, Division 2, 
semi-hazardous locations... 
NEMA 3R (raintight enclosure). 
50,000 KVA interrupting ca- 
pacity. 

Fast installation because 
starters are shipped with all 
internal wiring complete. All 
leads are of anti-syphon con- 


q 





] struction. 


Easy inspection « Contactor 
and overload relay panel may 
be raised, as one unit, above 
oil level. No disconnecting of 
bolts or leads. (See lifting 


View from above shows complete 


a tes wiring...anti-syphon 
leads. These “ready-to-use” start- 


ers are complete with control trans- 
former for 220 volt push button 
operation. 











mechanism at extreme right.) 
Safer, too...note view win- 
dows on each side of load- 


EC&M Contactor lifter raises 
contactor and overload relay 
above oil level for easy in- 

break disconnect switch. 


spection. No bolts or leads 


to disconnect. 


For literature describing ECaM’s complete starter line, write for Bulletin 8131-T 


THE ELECTRIC CONTROLLER & MFG. CO. 


A DIVISION OF THE SQUARE D COMPANY 
CLEVELAND 28 + OHIO 





8020 
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You can be sure you’re getting a ready-to-go steam 
trap when you buy a Nicholson... because each 
and every one is tested in actual steam service 
before shipment. 


And that’s not all. With just one thermostatically- 


operated moving part, there’s nothing to get out of 


order, nothing to go wrong. Nicholson means con- 
tinuous operation of your steam-using equipment 


.no downtime from trap failure. 


PETROLEUM PROCESSING, April, 1957 


o 

. 

¢ high air-venting capacity ...for faster warmup of 
equipment. 

* powerful valve action... no mechanical linkages to 


cause trouble. 
¢ small and lightweight... easy to pipe and support. 
So, to get a trap that’s service-tested, and loaded 
with operating features, specify Nicholson. 
W. H. NICHOLSON AND CoMPANY, 14 OREGON ST., 
WILKEs-BARRE, Pa., Sales and Engineering offices 
in 98 principal cities. 


Write for 
Bulletin 1055 





of Wilkes-Barre 


(lo obtain more data on adve rtised products see page 150) 
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UNSURPASSED 
HOT OR 


“DOUBLE VOLUTE”’ DESIGN PROVIDES HYDRAULIC 





porous; 











RADIAL BALANCE OF ROTATING ELEMENT... — 

NO“SIDE PUSH’...ELIMINATES WEAR AND SEIZURE ~ 
The “Double Volute” construction life for all mechanical seals. ; 
of Bingham Multistage “Hi-Press” “Double Volute” design also 
Pumps insures perfect radial bal- permits the pumpage to be dis- ; 


ance of the rotating element, under charged from the inner into the 
outer case through two nozzles lo- 
cated 180° apart. For hot service, 
this feature provides adequate cir- : 
culation of pumpage between the 
two cases, insuring a uniform tem- 
perature rise in all parts — thereby 


all operating conditions . . . com- 
pletely eliminating wear between 
rotating and stationary parts. 
“Double Volute” construction per- 
mits maximum use, without ex- 


ceeding normal clearances, of non- 






























corrosive metallurgy — particularly eliminating distortion due to tem- 
austenitic steels— normally consid- perature changes. 
ered dangerous on account of their Location of suction and dis- 
galling and seizing characteristics. charge at top of pump case is par- 
This feature also eliminates shaft ticularly suitable for low NPSH 
deflection, permitting mechanical conditions. 
seals to establish and maintain a Bingham “Hi-Press” Pumps have 
uniform track between contacting established an exceptional record 
faces. This prevents leakage and of long life and trouble-free service 
seal face wear, resulting in long wherever they have been installed. 
Write your nearest Bingham office for full information. ‘ 
2 
f 
Diagram of a ‘‘Double 
Volute’ double discharge 
case of a multi-stage pump 
(right) showing the equal 
pressure on the opposite 
sides of impeller. There 
is no ““SIDE-PUSH", insur- 
ing low maintenance. 
Diagram of “Single Volute’’ pump case (left) showing un 
equal pressures at opposite points around the periphery of the 
impeller. These unequal pressures cause “SIDE-PUSH” on the 
rotating elements, causing wear o} rotating parts and, fre- 
quentiy, high maintenance 
£ - 
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FOR EXTREMELY HIGH PRESSURES 
COLD SERVICES 











PARTIAL LIST OF REFINERIES AND PETROCHEMICAL PLANTS USING BINGHAM “HI-PRESS” PUMPS 





Ashland Oil & Refining Dow Chemical Company Magnolia Petroleum Company Shell Oil of Canada 


Company E. |. DuPont de Nemours & Co. McColl Frontenac Corp., Ltd. | Socony Mobil 
British American Oil Company gyji¢ 9; Company Phillips Chemical Company Standard Oil Company 








Canadian Petrofina, Ltd. ' st Oe Gaiecien tnt Phillips Petroleum Company of Indiana 
Carbide and Carbon Compan — pt-aduame Polymer Corporation Spencer Chemical Compan 
pany eae ’ 
Commercial Selvents Jefferson Chemical Company —_Restigouche Company, Ltd. Sun Oil Company 
Continental Oil Company Lion Chemical Company Shell Oil Company Texas Oil Company 
° SALES AND SERVICE OFFICES 
BOSTON, MASS. NEW YORK CITY. N.Y. 
CHICAGO, ILL. PHILADELPHIA, PA 
CLEVELAND, OHIO PITTSBURGH, PA 
DALLAS, TEXAS SAN FRANCISCO, CALIF. 
SINCE 1921 DENVER, COLO SEATTLE, WASH, 
HOUSTON, TEXAS ST. LOUIS, MO. 
BINGHAM PUMP COMPANY KANSAS CITY, MO ST. PAUL. MINN 
° LOS ANGELES, CALIF. TULSA, OKLA 
General Offices: 2800 N.W. Front Avenue, Portland 10, Oregon caw Ganeaaee. th oaniaas cnet. Cae 


Factories: Portland, Ore. * Vancouver, B. C., Canada VANCOUVER. B. C.. CAN 
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Quaker State reports: 





Kemp Generator maintains steady inert gas supply 
for blanketing—even under varying load conditions! 


In this Quaker State Oil Refinery, in Farmer’s Valley, Pa., a 
Kemp 3,000 cu. ft. per hr. Generator is used to provide inert 
gas atmosphere to blanket vessels containing flammable sol 
vents. Mr. Joe O. Brown, Process Engineer, says that the 
Kemp Generator, in use since 1949, is a big improvement over 
a previous model replaced by this 3-MIHE. 


Kemp does all inert gas jobs better 


Kemp Gas Generators are easier to operate, start quickly, 


give continuous output around the clock. Even under fluctu 





28 (To obtain more data on advertised products see page 150) 


ating loads uniform analysis is maintained. Pipelines and ves- 
sels can be purged easily, quickly, for cleaning and inspection 
or when processes are changed! Kemp Generators are also 
ideal for annealing, hardening, and sintering. Kemp has the 
ability to produce a chemically clean inert at a specific anal- 
ysis regardless of demand! 
Investigate NOW 

Find out how Kemp Engineers can provide the most profit- 
able answer to your inert gas problem! Write for Bulletin 
I-10 today. 


i} INERT GAS GENERATORS 


CARBURETORS + BURNERS + DYNAMIC DRYERS 
FIRE CHECKS + METAL MELTING UNITS 
SINGEING EQUIPMENT 





THE C. M. KEMP MFG. CO. 
405 East Oliver Street, Baltimore 2, Maryland 


ata 


PETROLEUM PROCESSING, April, 1957 











he Best Known 
~_ Oilmen Go By 
THIS Book 


Talk oil to your 
town with the 





Oil Information Committee’s 
new Community 
Program Package 


If ever there was one public relations tool that contained 
ill the key materials needed to build goodwill, THIS 
IS IT! Its the Oil Information Committee's new Com- 
nunity Program Package. And with it you can become 
one of the best known oilmen in your town. 


\mong the materials in this package you ll find some- 


So why not take advantage of this professionally pre 
pared. readymade community relations program. You 
can get your Community Program Package by working 


with the Oil Information Committee in vour area: 


thine to interest every group in your community l 
school. farm. and women’s eroups: youth. civic. pro | American Petroleum Institute | 
fessional, fraternal and church organizations. Included | 50 W. 50th St., New York 20, N. Y. 
are speeches and films, radio scripts and press releases, 5 Gielen bes ii Nei li a as icc is | 
special demonstrations and hints on how to hold con- | EEE NR SEAS OE ea I eT Ss IS 
lests. stage parades, and hold “oilman for a day” events 7 mation Committee District Office : 
It is the « omplete “ooodwill builders” cuide ! | | 

Of course you needn't be reminded how important | NAME | 

wodwill is... both for you, the oilman, and your in- : | 
dustry as well. Its a fact—the more people get to know | ADDRESS | 
you the more friends you make. And in your town you | | 
can help your business and your industry by telling your oe sone nave | 
neighbors how petroleum helps serve their needs, ee ee ae eee a 4 
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quality proved 


ae Of RA VA 





Designed for long life, designed for dependable service 


Consult your Powell Valve distributor for all the facts about quality proved bronze, iron, steel 


and corrosion-resistant valves. For every flow problem . . . there is a Powell Valve to solve it. 


THE WM. POWELL COMPANY, CINCINNAT! 22, on10 ... 111th VEAR 
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HOW TO DOUBLE REFINERY RUNNING-TIME 
BY KEEPING CORROSION DOWN 


After eight months’ operation, with KONTOL on the job, 




















an eastern refinery reported the following: corrosion in the 
overhead condenser was not even measurable... 


there was a 3343 % increase in the heat 





transfer coefficient ... tower tray corrosion 
was completely eliminated. And because of 
KONTOL’s detergent action, running time 
in this typical depropanizer 


application was doubled. 





_ TRETOLITE COMPANY 
Similar benefits are available to your refinery 


operation. Let your Kontol Service Engineer KON | 0) F 


(The Man in the Red Car) show you how. 


WRITE FOR FREE KONTOL BULLETIN § 


SAINT LOUIS LOS ANGELES 


i) 
me TRETOLITE COMPANY 


A DIVISION OF PETROLITE CORPORATION £ 





‘ 
: 369 Marshall Avenue, St. Louis 19, Missouri 
a 5515 Telegraph Road, Los Angeles 22, California 
K N x N PREVENTIVES ARE EFEECTIVE 
Crude Stills « Depropanizers * Debutanizers « Depentanizers « Absorbers 
Stobilizers « Platformers « Reformers « Vacuum Towers « Alkylation Plants 


Coking Systems +« Dewaxing Systems « Gas Recovery Systems + Cat 
Cracker Fractionators « Alkanolamine Sweeteners « Desulfurization Systems 
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UNICOR, UOP’s oil soluble corrosion 
inhibitor, gives dependable protection at 
suprisingly little cost. Actually only one 
molecule of Unicor is required for every 
million molecules of pipe line product. 
Its cost is only about $0.0005 per barrel 
of product. 


It’s economical to apply, too. Addition 
is made at only one point and since it is 
distributed evenly over the entire inter- 
nal surface, protection is virtually 100% 


PRODUCTS DEPARTMENT 


unr 





This is one way to protect pipe lines 
from rust and corrosion but... 


(lo obtain more data on advertised products see page 150) 


~ It’s Easier 
S’ and Cheaper 





with UNICOR 


effective. There are important additional 
savings, too, from reduced scraper clean- 
ing and filter replacement costs. 


We will be glad to have our technical 
specialists assist you in the design, in- 
stallation and operation of a Unicor 
system of protection. 


UNICOR is one of a number of UOP 
inhibitors and additives available to the 
refining industry. If you have a protec- 
tion or preservation problem for product 
or transport facilities consult us. 


UNIVERSAL OIL PRODUCTS COMPANY 


30 ALGONQUIN ROAD, DES PLAINES, ILLINOIS, U.S. A. 
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Griscom-Russell is now entering the last decade of a 


entury of Progress 


Ninety years ago in New York Harbor a modest ship chandlery 
was established to service the needs of seagoing vessels as they 
plied into port for fitting and repairs. The enterprise developed 
fast until it was manufacturing small equipment and later a line 
of coil tube heat exchangers. which due to their long. efficient 
and trouble free service. created the reputation for dependable 
products which The Griscom-Russell Company still enjoys. There 
followed equally reliable lines of Marine Distilling Plants. 
Tubular Exchangers. Bentube Evaporators, Feedwater Heaters 
and Extended Surface Heat Exchangers for land and sea service. 
Through the years the chemical. petroleum. utility and marine 
industries have recognized the increasing need for heat exchange 
equipment and G-R has met these needs with progressive designs 
and manufacturing facilities. The requirements for increasingly 
higher temperatures and pressures have been met by G-R’s 200 
engineers. designers. draftsmen and by a well qualified manu 
facturing personnel. Today we serve a long line of established 


customers in all major industries. 


We are now on the threshold of the atomic age. a challenge to the 
engineering. designing and manufacturing ingenuity of our 
people. Nuclear power will necessarily supplant present day 


power supply systems as our resources of oil and coal are de- 


po 


pleted. G-R has been engaged in research resulting in the pro- 
duction of heat transfer equipment for this field. Such equipment 
must operate under service conditions involving fluids at tem- 
peratures and pressures in the high ranges. Severe service con- 
ditions are also met with in the petro-chemical field, an industry 
which is still in its infaney. In the manufacture of heat transfer 
equipment of this kind the most exacting manufacturing tech- 
niques must be employed. G-R has the necessary facilities includ 
ing \-ray and stress relieving. ultrasonic and dye penetrant 
testing. welding equipment and techniques requiring specially 
qualified and registered operators. The indications are that the 
heat transfer equipment of the future will demand that these 
manufacturing practices become routine procedures. As in the 
past. (, R Is prepared, To those who have new problems involv- 
ing heat transfer between any fluid mediums including liquid 
metals. G-R engineers are able to advise. It is probable that they 


have already met similar situations. 


THE GRISCOM-RUSSELL CO. 
MASSILLON, OHIO 
A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION 











may be the answer 


If your plant is located in an area where cooling water is scarce or dirty, 
or perhaps so remote that the cost of piping it to the location would be 
prohibitive, the chances are that a G-R fin-fan Air-Cooled Heat Ex- 
changer is the answer to your cooling or condensing problem. 

G-R fin-fan installations have amply proven the ruggedness, operating 
economy and dependability of the design and construction of these 
units. They are available to serve a wide range of cooling and con- 
densing duties; each G-R Exchanger is designed and custom-built for 
its specific service; and the performance of each unit is fully guaranteed. 


A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION 


MASSILLON, OHIO 


Bulletin 2400 completely 
describes the details of 
G-R fin-fan structure and 
cooling units, their 
distinctive features, and 
their operation and 
performance. on 
representative services. 
Write for copy today. 

















Se me ee ca 


Another Giant 
by Delta 


This Butane Splitter fabricated 
for another of Delta’s growing 
list of petro-chemical majors, 
is 125’ 0” in length. It weighs 
257,722 pounds and was 
shipped in one section. 


Another example of the 
engineering and _ fabri- 
cating experience avail- 
able at Delta. ai 


* 




















PLANTS: BATON 
EXPORT OFFICE: 
SALES OFFICES: 

BOSSIER 
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DELTA TANK MANUFACTURING COMPANY, 


INC. 


BATON ROUGE, LOUISIANA 
ROUGE, LA. ° ele], Maa Cr ° BEARDSTOWN, 
INTERNATIONAL TRADE MART, NEW ORLEANS, LA. 
NEW YORK, N. Y. © WESTWEGO, LA. ¢ LAFAYETTE, LA. 
CITY, LA. e LAUREL, MISS. e HOUSTON. TEXAS 


| 
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ur company has often been called the 

leading independent petroleum research 
organization. This may be true, as far as it goes, 
but it falls far short of a true description of our 
function in the great petroleum industry. In the 
broad sense, UOP is a service organization oper- 
ating on the basic objective of improving petro- 
leum refining technology in order to help any 
refiner better his operating and economic posi- 
tion by producing a larger volume of higher 
quality petroleum products from each barrel of 
oil he processes. The attainment of this objective 


encompasses a wide field of endeavor. 
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Ic all starts in our laboratories. Here, in an ideal 
research atmosphere, scientists and technicians 
search out that elusive new idea that will provide 


a better and more efficient refining process or 


method. 
We may follow many unfruitful ©) |} 

Y \fiV,) 
paths and carry out diverse \\ 4A 
experiments until we find a « (A =< 

. owe . * <\ 
promising approach. Then itis f—~ AZ 
K, ) } 
analyzed and evaluated by 


UOP’s top-flight group of scientists and engi- 


neers. This expert consideration determines the 








practical importance of the theory. This appli- 
cation is then carefully developed in exhaustive 
pilot plant investigations. Standard facilities are 
maintained for this or special ones developed as 
necessary. These pilot plant studies also give 
helpful design data and cost information on 
plant construction and product manufacture. 

| When proved, the new process 
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becomes available for license 

a. 
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We realize fully our responsibility to provide the 


by any refiner, anywhere. 


licensee with the pattern to make UOP proc- 
esses work in practical commercial operation. 
Our process engineers, our designers and other 
technical specialists render a complete detailed 


design of the commercial process unit. 


eg 


Having designed the equipment to make the 
process work, we do all we can to make sure 
that the plant built for the process will perform 
efficiently. So we make available to our licen- 
sees experienced UOP engineers to supervise 
its Construction. 


Regardless of the quality of the design and con- 
struction, it still takes people to run a refinery. 
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THE FULLEST MEASURE OF SERVICE T 
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TO THE OIL REFINING INDUSTRY 


That’s why we provide a comprehensive instruc- 
tion program for licensee plant operational per- 
sonnel. This insures the know-how to make 


facilities and process work together properly. 


\ We never forget our Customers. 

-» ¢- AM To help the refiner maintain his 
plant at the top level of safety, 
efficiency and profitability we offer the on-the- 
spot assistance of our experienced engineers 


and inspectors. 


Beyond this basic development and servicing 
of UOP processes we provide a variety of labo- 
ratory services to our licensees and customers 
in the petroleum refining industry. These in- 
clude evaluation of crudes, product examina- 


tions, analyzation of automotive, 


jet and diesel fuels and other EN 
Sw, > 

materials important in the day- bes 

to-day operation of a refinery. ( f - 


Beyond its development, design 
and service functions, Universal 
appreciates the problems inher- 
ent in the constantly changing 


economics of manufacturing and marketing. 


Therefore it offers the services of its experienced 


Market Research and Economics Group. 


ee 

UC ) 

Through forty years, the world around, Universal 
has been responsible for the development of 
many of the most important refining processes 
now in use. Even more important, we believe, 
is the broad and thorough measure of service 
we have consistently provided the users of our 
processes to assist them in making products 
from petroleum economical to manufacture and 


profitable to market at prices within easy reach 


of every man’s purse. 
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UNIVERSAL 
PRODUCTS 


30 Algonquin Road 
Des Plaines, Illinois, U.S.A. 


OIL 
COMPANY 











..-f0r¥ maximum service 
in high pressure, heat 
"4 and corrosion applications 


@ Type 310 and 316 alloys @ 10 to 20 inch diameters 





L -{ m @ Lengths to 50 feet @ Schedule 40 and heavier wall thicknesses 


High Integrity Pipe, for the toughest 
applications of the power, petroleum, 
chemical, and other industries, is now 
being extruded at the Metals Process- 
ing Division of Curtiss-Wright. In the 


The result is uniformly high strength... 
high resistance to pressure, heat and 
corrosion. Investigate the superiority of 
this new pipe for your application. 
Tooling is in stock for prompt action 


Division’s giant 12,000-ton horizontal 
steel extrusion press, the inherent prop- 
erties of stainless steel alloys are trans- 


on standard requirements as listed above. 
Inquiries are invited regarding special 
orders for diameters smaller than 10 





formed into pipe to your specification inches and for alloys other than the 
} ‘ under tremendous one-push pressures. standard 310 and 316. 
rs ( 90 Grider Street 
j 
, METALS PROCESSING DIVISION 
' a 
AVE CURTISS-WRIGHT « 
ee CORPORATION + BUFFALO, N. Y. 
> Branch Offices: 


50 Rockefeller Plaza, New York, New York + 131 N. Ludlow Street, Dayton 2, Ohio * 2700 Lincoln 
Bivd., Santa Monica, Calif. + 4101 San Jacinto, Houston 4, Texas + City Bank Bidg., Chicago, Illinois 
In Canada: CURTISS-WRIGHT of Canada, Montreal, Que. 
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DUPONT Geena NEWS 


One of a Series of Bulletins for the Petroleum Industry 





APRIL 1957 





Experiments reveal facts 
about carburetor icing 


GENERAL MANAGER 
ORGANIC CHEMICALS 
DEPARTMENT 


SAMI I LG. BAkKI R be gan his careet 
1923 on a dynamite production line 
the DuPont explosives plant in 

Washington. Six months later. he lett 

the company to resume his university 

ree! 
After ry iduating in che rin il engl 
neering from the University of Wash 
rton, Mr. Baker returned to DuPont 





in 1925 as 


Laboratory and the Repauno Works in 


a chemist at the Eastern 
Gibbstown, New Jersey. In 1939, he 
was named Director of Sales of High 
Explosives Manufacturing Division. 
Four years later, Mr. Baker joined the 
Electrochemicals Department, where 
he became General Manager in 1948. 

He became General Manager of the 
Photo Products Department in 1950. 
Che Organic Chemicals Department is 
the third department Mr. Baker has 
headed. He Was appointed General 
Manager of that department late last 


year, 


ADVERTISEMENT—Prepared for the Petroleum Chemicals Division of E 
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Recent experiments indicate that stalling due to carburetor icing oc- 


curs even in 55-degree weather. Moreover. the prove that DuPont 


DMF (dimethyl formamide provides the motorist with protection 


against this type of hazard and annovance 


Stall-prevention is especially important in many cars having powe! 


brakes and power steering 


car-engine stops 


both of which are 


less effective when the 

















STALLS DUE TO corburetor icing often happen at the most inconvenient times, such as the rush-hour 
traffic jam in the parking lot above 


caused by the stalled car at the exit gate. Our growing traffic 
congestion especially points up the need for eliminating situations like this 


When Du Pont DMF is 


added to gasoline, it effectively prevents carburetor icing stalls which occur under a wide range of 


temperature and humidity conditions 


Dimethyl formamide proved effective 
in low concentrations 

Its practical use concentration turned 

out to be under 0.10 volume per cent 

in other less than three milli 

liters per gallon! 


words, 


Long stalling season 
Conditions under which your custom 
ers cars can stall also became clearer. 
The “refrigerant” action of gasoline can 
lower the temperature of carburetor 


1. du Pont de Nemours & Company (Inc.) 


parts to freezing even on comparative] 
warm davs. Generally speaking, tem 
peratures from 22 to 55 degrees Fahi 
enheit lead to carburetor icing 
when humidity is 65 per cent or higher 


can 


Expanding de-icer market 


Motorists are showing in evel 
interest: im 


increas 
Ing gasoline performance 
By anticipating a greater demand next 
fall for gasolines which contain anti 


stalling agents increase the 


you Can 











DUPONT #%@% 


New Du Pont engine assembly demonstrates carburetor icing 





MARKETER: 
So this is the 
onstrate carburetor-icing 


Ipporatus you use to dem 
characteristics 


of gasolines? 


DUPONT REPRESENTATIVE: 


Yes, it consists of a 1.6-horsepower en 
gine connected to a smal 


glass tube manifold 


ce tower by a 


MARKETER: 


| see there's a build-up of ice on the little 

metal throttle plate in the tube 
DUPONT REPRESENTATIVE: 

That's right. The fuel being tested con- 

tains no anti-icing additive — see, the en- 

gine just stalled! Now watch it take hold 

again when the DMF is added. 





Cana NWS 











MARKETER: 


Say, this unit would come in handy at our 
next dealer meeting . 


DUPONT REPRESENTATIVE: 
We'll help you build one. You'll find it 
very convincing for selling dealers and 


customers on your new NO-STALL GAS 
OLINE with DMF 


Increased use of additives leads to 
greater yields of stable products 


When ih luble re ( I nh inh distil 
late fuels, it usually means trouble for 
the user — and often tor the supplie1 
Maintaining fuel stability is the key to 
solving this problem. And, in most 
Cuses the Lise I cdclitive s has been 
found to be the mist ¢ ! ] solu 


tion 


The trouble and the cure 


formation is more of a prob 
than 


Residuc 
lem today before because 
of the increased use of catalytically 
cracked stocks Although cat-cracked 
stocks are as good as straight run stocks 
in heating value, they are generally less 
stable in storage As ia 
experience troubles caused by sludge 


evel 


result, users 
of domestic heating oils 
unstable stocks can lead 
of filters, nozzles and other 


In the case 
ton example 
to plugging 


parts. DuPont Fuel Oil Additive No. 2 
FOA-2), a stabilizer and dispersant 
inhibits the formation of those sedi 


CT Carburetor Icing 


number of your cold-weather custom 
ers. Now is the time to anticipate the 
day when temperatures begin dropping 
below 55 and carburetor icing begins. 


Economy and reduced storage 


DMF offers two important benefits 
economy and minimum storage-space 
requirement The low volume concen 


tration that’s needed re presents a real 


saving in freight and blending costs. 


A-4216 
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ADVERTISEMENT—Prepared for the Petroleum Chemicals Division of E. 


ments. 


Diesel fuels improved with FOA-2 
Users of diesel fuels also encounter sta 
bility problems. The formation of in 
soluble residues in cat-cracked stocks 
can lead to injector-sticking, build-up 
of undesirabk de} osits in Combustion 
and loss in engine 


chambers perform 


ance. Diesel fuel refiners are discovei 
mg that these problems too, can often 
be overcome by the 
DuPont FOA-2 to thei 
stocks 

FOA-2 is ideally suited for stabilizing 
ill types of fuel oils. A small amount 
will not only prevent formation of resi 
dues, but will disperse them as well 
hus it tends to rid oil-feed systems of 
inv sludge that may have 


addition — of 
cat-cracked 


previously 
forme d 

Technical paper available 

need for greater fuel stability 
ut will be looking for the most 


As the 


VTOWS, VE 


And, because of the high efficiency of 
Du Pont DMF, and the low concentra 
tion required, little storage space is 


necessa’ry,. 


See the ‘‘demonstration” 

of DMF, top of page. 
\ DuPont Petroleum Chemicals Divi 
sion representative will be glad to give 
vou more detailed information on 
DMF. You can contact him at any of 
our sales offices listed at right. 


| 


economical way of obtaining it. In a 
technical paper entitled “Improving 
Fuel Oils through the Use of Addi- 
tives, W. deB. Bertolette and J. D. 
Rogers describe additive treating as a 
relatively simple operating procedure 
ind point out how economical it is 
compared to refining or other treating 
processe Ss. 

lo get your tree copy of this paper, 
ust send vou request to any of our 
sales offices listed on this page. 


SALES OFFICES — 
Chicago 3.8 So. Michigan Ave RAndolph 6-8630 
Cleveland 15 25 Prospect Ave SUperior 1-1363 
Denver 2 Mile High Center Bidg. AComa 2-2347 
Houston 2 
705 Bank of Commerce Bidg CApitol 5-1151 
Los Angeles 17-612 So. Flower St. MAdison 5-1691 
— York 20 


70 Ave. of the Americas COlumbus 5-2342 
ema 2-3 Penn Center Plaza LOcust 8-3531 
Pittsburgh 221 Gateway Center ATlantic 1-2933 
San Francisco 4-111 Sutter St EXbrook 2-623( 
Seattle 34003 Aurora Ave MElrose 6977 
Tulsa 1—1811 Baltimore Ave LUther 5-5578 
in Canada—Du Pont Company of Canada (1956) Lim 
ted, Petroleum Chemicals, 85 Eglinton Ave. East 
Toronto 12 Ontario HUdson 1-6461 
In Other Countries Petroleum Chemicals Division 
Export Sales, 7496 Nemours Bidg., Wilmington 98 
Del., Olympia 4-5121, Ext. 2962 


Better Things for Better Living 
... through Chemistry 


1. du Pont de Nemours & Company (Inc.) 


Printed in U.S. A 








Esso) ESSO STANDARD OIL COMPANY 
iT “he te ¢€ Oo. CONTRACTOR 


O AMERICA’S FAMOUS REFINERS 






The REFINERY ENGINEERING Company is proud 

to have served the majority of America’s best-known refiners 
in the field of Engineering, Design and Construction. 

Each year sees our list of satisfied clients expanding. 


Back of this steady expansion is the satisfactory completion of 
each contract on, or ahead of time; the ease and economy of 
operation of the plant as well as the small amount of “down time.” 


Treco has purchased a tract of land, in excess of three 
acres. This new facility provides more than 14,000 square 
feet of air-conditioned offices with paved parking for over 
200 cars. There is also a cafeteria building and two 
other buildings of 9,700 feet and 37,000 feet of 

space for expanding Treco activities. 


co 
The Trade Marks above are of the companies Treco a * 


has recently served. 


The REFINERY ENGINEERING Company has just 
produced a brochure which shows the Company's facilities 
with photographs of completed projects. A copy will be 
mailed you promptly 
upon request on your 


company’s letterhead. 





ROYALITE OIL COMPANY, LTD. 





KERMAC 


KERR-McGEE OIL INDUSTRIES, INC. 


A DIVISION of VITRO CORPORATION of AMERICA 


The REFINERY ENGINEERING Company 





NEW YORK TULSA TORONTO 
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Y PHILLIPS PETROLEUM COMPANY 


CONTINENTAL OIL COMPANY 


SHELL OIL COMPANY 


THE TEXAS COMPANY 


D-X SUNRAY OIL COMPANY 
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HIGH INITIAL THRUST 
( WITH ALLOWANCE FOR SEATING LOAD ) 











HIGH INITIAL THRUST: 


Example — No. 15 Motor with 2” 
Rated Stroke and 6-30 psi Spring used 


on Valves with 2” and 1” Strokes. : 
Air Pressure Psi 


Wi i” 


| 


With zero air pressure the equivalent With zero air pressure the equivalent 
fo) MoM TMC Moh acli(els)( Mic Mlle Mila i of 15 psi is available for initial thrust 








' In Single Seated Control Valves 


Get AMPLE POWER plus SIMPLICITY, ECONOMY, SAFETY 


7 


ope 


You get the best combination of safety (action on air 
failure) with maximum potential thrust, plus in- 
herent simplicity and reliability in Masoneilan 
Spring-diaphragm Motors for single seated control 
valves. 

Many single seated valves are specified to close on 
air failure. Hence the initial spring compression must 
provide the force for closing, since the valve would 
normally be installed with flow tending to open. 
Thus, to overcome unusual off-balance forces, a high 





with Masoneilan Spring-diaphragm Motors 


Here’s how 


HIGH INITIAL THRUST: Usually an oversize motor 
is used with a standard spring, but with the differ- 
ence in stroke used to gain more initial compression 
and consequent additional spring force. 


HIGH FINAL THRUST: The normal size motor often 
is used by simply increasing the air supply pressure 
to 30 or 35 psi. If necessary an oversize motor can 
be used to obtain even greater final net thrust. 















initial thrust must be developed. 


HIGH INITIAL AND FINAL THRUST: Using an over- 
size motor permits adjusting the spring setting to 
obtain high initial thrust and makes an excess of 
supply pressure available for high final thrust. 


On air-to-close valves, the motor should develop 
a high net thrust at the end of the stroke. Thus, to 
overcome unusual off-balance forces a high final 
thrust is essential. 


ee ee eee ee ene 


Example — No. 18 Motor with 3/2” Rated Stroke and 


The design of Masoneilan motors enables you to 6-30 psi Spring used on Valve with 2” Stroke. 


» obtain high initial thrust or high final thrust or, in 
the case of three-way valves, both high initial and 
final thrust, using, in most cases, standard springs. 


The spring can be set for 8-22 psi nominal range, 
giving an initial diaphragm load of 8 psi and (with 
30 psi supply) 8 psi is also avail- 
able for final thrust. 


HIGH FINAL THRUST 
( WITH ALLOWANCE FOR SEATING LOAD ) Tabulated data are available 
for facilitating correct control 
valve selection. Ask our nearest 
office for Data Sheet 10-11 or 
write Mason-Neilan, Division of 
Worthington Corp., 49 Nahatan 
St., Norwood, Massachusetts. 











NO.15 MOTOR 





HIGH FINAL THRUST: 


Example — No. 15 Motor with 2” 
Rated Stroke and 3-15 psi Spring used 
on Valves with 2” and 1” Strokes. 


O Thrust tb 8 


Air Pressure Psi 9 


15 PSI TO 2" 
RATED STROKE 


MASON-NEILAN fe 
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aed 
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Division of Worthington Corporation = 
RRS fe) eS ee 


49 Nahatan Street, Norwood, Massachusetts C 
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a NOMINAL 
(MASONEILAN )} 3-15 PSI 
oe 


. SPRING 














Offices or Distributors in the Following Cities: New York « Syracuse 
cago « St. Louis « Tulsa «¢ Philadelphia « Houston « Pittsburgh 


Francisco « Louisville « Salt Lake City « El Paso *« Albuquerque 
rlotte * Los Angeles « Corpus Christi « Denver « Appleton 
Birmingham « New Orleans « Seattle 
Mason-Neilan Regulator Co., Ltd., Montreal and Toronto 


4 nta « Cleveland « Cincinnati « Kansas City « Phoenix « Detroit 





With 35 psi air supply 26 psi is avail- 
able to apply final thrust. 


With 35 psi air supply 20 psi is avail- 
able to apply final thrust 


Stainless Steel reduces sulfur corrosion 
in Sunoco fractionating tower 


The picture was taken at Sun Oil Company’s 
Marcus Hook, Pa., refinery. The fractionating 
tower is used for distillation of catalytically 
cracked gasoline at about 650° F. and 10 psig. 

This is one of the older towers in the refinery, 
and sulfur corrosion made it necessary to reline 
The job was done with Stainless Steel, Type 304, 

3” thick plates, welded into sections. 

Nothing can equal Stainless Steel for its desir- 
able combination of chemical and physical proper- 
ties: corrosion resistance, surface smoothness and 
density, strength and ease of fabrication. Think of 
Stainless when you design or re-build. Think of 
USS Stainless Steel when you buy. 
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UNITED STATES STEEL CORPORATION, PITTSBURGH + AMERICAN STEEL & WIRE DIVISION, CLEVELAND + COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
NATIONAL TUBE DIVISION, PITTSBURGH + TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. * UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, REW YORK 


USS STAINLESS STEEL 


SHEETS - STRIP - PLATES - BARS ~ BILLETS - PIPE - TUBES - WIRE ~ SPECIAL SECTIONS 
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You can profit more with 
custom-formulated oils! 





















Provide your customers with custom-tailored 
oil formulations that best fit their needs 
—and increase your sale of finished oils. 


Custom-formulation to your customer's 
needs is an Oronite specialty. By 
tailoring Oronite additives to your base 
oil you can furnish your customers 
with exclusive made-to-order oils. 


va Oe 


RT) y-meey) 
Additives 


The spectacular growth of Oronite, as 
a major lube oil additive supplier, 

can be attributed to a willingness to 
custom formulate— meeting price and 
performance specifications. Oronite 
has compounded and engine tested 
hundreds of additive compounds 

and is currently supplying over 

a hundred different formulations. 






Get the Oronite lube oil additive 
story. Write or phone the Oronite 
office nearest you. 


ORONITE CHEMICAL COMPANY 


EXECUTIVE OFFICES 
200 Bush Street, San Francisco 20, California 
SALES OFFICES 
450 Mission Street, San Francisco 5, California Mercantile Securities Building, Dallas 1, Texas 
30 Rockefeller Plaza, New York 20, New York Carew Tower, Cincinnati 2, Ohio 
20 North Wacker Drive, Chicago 6, Illinois 714 W. Olympic Bivd., Los Angeles 15, Calif. 
EUROPEAN OFFICE 
36, Avenue William-Favre, Geneva, Switzerland 4109 
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Each a towering problem solved with 1 


NEW TIDEWATER DELAWARE FLYING A hydrogen attack and graphitization and for strength at 
high te *sratures—Lukens A-301 alloy. 
REFINERY TAKES 12 TYPES—1,800 TONS — "8" “emPeratures” Lukens A-3OT alloy cl 


And for economical protection against a variety of “fall 





Choosing from the widest range of such materials avail- other corrosive and abrasive problems Tidewater cho 1, 
able from any source, designers and fabricators for Tide- 6 additional types of Lukens clad steels— Inconel, nickel 
water carefully selected Lukens clad and alloy steels and copper; 304, 304-L and 316 stainless. : 
for the heart of its new Delaware Flying A Refinery. Lukens clad steels offer all the protection of solid high J 
To resist the corrosive attack of sulfur compounds alloy—economically. The bond is permanent; you cz : 

and naphthenic acid— Lukens stainless clad types 316-L, use the combined gage of cladding and backing meta’s 

405 and 410; for chlorides— Lukens Monel-clad; for in designing to meet Code requirements. Flanges a1 
high-temperature service—Lukens A-204 alloy; to resist pipes can be welded on, even after vessel installatio b 
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i Lukens clad and alloy steels 


Consult your equipment builders, or write for the new 

Clad Steel Equipment bulletin and information on 

of "Malloy steels. Manager, Marketing Service, Room 898, 
O Lukens Steel Company, Coatesville, Pa. 


k 
4 This is Lukens clad steel, a proven product. Not 
: a lining, not a soldered-on surface, but a solid 
is ‘ steel plate—one side corrosion-resistant high al 


loy, the other economical! alloy or carbon steel 





permanently bonded on powerful rolling mills 


=: — fe ©. tem ede 


* 











Helping industry choose steels that fit the job 
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Jet fuel/air ratios in five si iconds 


CEC's 
MASS SPECTROMETER 
helps solve long-standing 


aircraft problem 


How do you get rapid, accurate data on 
the fuel/air distribution within a jet en- 
gine? Teamed with an explosion-proof 
manifold which does the sampling through 
a probe in the burner chamber, a CEC 21- 
620 Mass Spectrometer provides plotted 
data never before obtainable so rapidly 
and so easily. 

Gas samples reach the mass spectrometer 
75 feet from the test burner in five seconds. 
This technique also makes it possible to 
follow thermal cracking and reforming of 
fuel components within an engine operat- 
ing at extremely high temperatures. 
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Ideal for closed-loop process control on chemical pro es ses 





This mass spectrometer system is equally ( 
adaptable for any kind of chemical process 
where it is desirable to control the ratio of 
feed gases. It is possible to control the feed 
ratio, and the quality of the end-product. =; 


oe 


Ideally suited for process-stream or at- 
mosphere - monitoring applications, the 
CEC 21-620 Mass Spectrometer provides 
accurate readings in the range of mass 2 
to mass 150. For detailed information, 
contact your nearby CEC field office, or 
write for Bulletin CEC 1824-X19. 
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Consolidated Electrodynamics }, 


OFFICES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 


300 North Sierra Madre Villa, Pasadena, California 
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ir. Engineer: Cut Your Pump Inventory—Reduce Costs With These New, Proved Pumps 














TYPE 


DL. 


grease lubricated 
\ housing 


\ ' 
\ j 
\ 





TYPE WG 


DM 


\ \ oil lubricated 
\\ housing 








Ya new concept of econo 








& through interchangeability of ¢omponents! 


Uy, 
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PROCESS PUMPS ALSO FEATURE: 


ACCESSIBILITY—Through ease of assembly and disassembly if and when 
required, DURABILITY—Through use of any machinable metal as materials 
of construction. SERVICEABILITY—Through designs that feature maximum 
ease of maintenance. INTERCHANGEABILITY—Through a choice of semi-open 
or enclosed impellers, oil or grease lubrication, air-or water-cooled back 
plates and bearing housings. RELIABILITY—Through the high performance 
standards set for these pumps, proving more than ever before, that 
Peerless Builds Dependable Pumps. AVAILABILITY—Through shipment 
from stock of both complete pumps and pump components. 


Other pertinent Type DL-Type DM facts: 

Peerless Type DL and Type DM process pumps are available in 1”, 2” 
2%” and 3” sizes on an 8%” frame and in 1”, 2”, 2%”, 3” and 4” sizes 
on a 10%” frame. CAPACITIES: up to 800 gpm. HEAD RANGE: up to 430 feet. 
DRIVES: motor or steam turbine. TEMPERATURE RANGE: grease lubricated 
housing up to 250°F.; oil lubricated housing up to 450°F. WORKING 
PRESSURES: up to 400 psig. 
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PEERLESS PUMP DIVISION 
| FOOD MACHINERY AND CHEMICAL CORPORATION 


Factories: Indianapolis 8, Indiana and Los Angeles 31, California 


i Offices: New York, Indianapolis, Chicago, St. Louis, Atlanta, Lubbock and 
jj Plainview, Texas; Fresno, Los Angeles, Phoenix, Albuquerque 
D i Distributors in Principal Cities. Consult your local Telephone Directory. 
: 
¥5 ; *ETROLEUM PROCESSING, April, 1957 
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Here is 


INTERCHANGEABILITY 
IN ACTION — 


'nterchahgeability of component 
parts for DL-DM pumps is graph 
ically shown in this new bulletir 


Write for your copy It shows 
how liquid end components are 
a mmodated on either grease 


or oil lubricated bearing 
Also provides quick ref 
) pump specifications and 
performance characteristics 


housings 


erence t 


PEERLESS PUMP DIVISION 
Food Machinery and Chemical Corporation 


301 West Avenue 26, Los Angeles 31, California 


No. B-1608 


Name_ 





Company 


| 

| 

| 

| 
| Please send chemical process pump Bulletin 
| 

| 

| 

| 





Address 





City 


State 
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Which is the best way to compress gases 


against high compression ratios ? 


There are many factors to consider. Here’s one: How many 

gases are being compressed—one, two or more? With a wide selection 
of compressors and arrangements, Carrier has the right answer 

for your application. What’s more, with greater experience handling 
more different gases in its compressors than any other manufacturer, 
Carrier offers application skill unmatched in the industry. Two of 
many Carrier compressors are shown below. For complete information 
about them, call your nearest Carrier office. 


Or write Carrier Corporation, Syracuse, N. Y. 


Where two or more gases are being compressed, 


Where one gas is being compressed and inter- 
a Carrier Drive-thru Compressor is the right an- 


. . 
cooling is necessary, a new Carrier Iso-cooled Cov 


pressor is the right answer. Designed and developed 
up to four compressors on one shaft, allowing for by Carrier 


swer. Carrier has installed drive-thru units with 


, this new unit has a minimum of acc 
ntercooling between cases or for the handling of sories and occupies less space than conventiona 
different gases. Well adapted to steam turbine gas arrangements 
engine or electric motor drive, Carrier Drive-thru 


Compressors can fit into the plant heat balance. 


In a Carrier lso-cooled Compress » 





the full gas stream is extracted at an intermed 
point, cooled externally, re-enters the compress 
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The Ohio Oil Co. 
Lion Oil Company 
The Pure Oil Company 


Clark Oil & Refining Corporation 


Salt Lake Refining Co. 
The California Oil Company 


Texas Butadiene & Chemical Corporation 


Standard Oil Company of Texas 
Texas City Refining, Inc. 
Gewerkschaft Erdoel-Raffinerie Emsland 
The Shamrock Oil and Gas Corporation 
Daikyo Oil Co., Ltd. 

Canadian Petrofina Limited 
Commonwealth Oil Refining Company, Inc. 
Sun Oil Company 
Crown Central Petroleum Corporation 

Ashland Oil & Refining Company 
Western States Refining Company 
Albatros S.A. Belge pour le Raffinage de Petrole 
Minerals & Chemicals Corporation of America 
Leonard Refineries, Inc. 
Richfield Oil Corporation 
Sinclair Refining Company 
Standard Oil Company (Ohio) 
Sun Oil Company, Ltd. 
Union Oil Company of California 
U. S. Oil & Refining Co. 
X-L Refineries Limited 
Tidewater Oil Company 
ANTAR-Petroles de Il’Atlantique 
Continental Oil Company 
Standard Oil Co. of California 


HOUDRY PROCESS CORPORATION offers 
a complete service that includes process- 
licensing, engineering design, technical services 
on catalytic processes, for the petroleum re- 
fining and chemical industries. Special research 
and development services are available under 
contract. 

Five proved processes are offered to petro- 

leum refiners around the world 
HOUDRIFLOW Catalytic Cracking Process 
for the highest product yields at lowest costs 
HOUDRESID Catalytic Process for cracking 
the bottom of the petroleum barrel 
HOUDRIFORMING Catalytic Reforming 
Process for maximum yields of aromatics or 
highest octane fuels 
HOUDRY ISO-PLUS Catalytic Reforming 
Process for reforming low-octane naphthas 
into 100-octane gasoline 
HOUDRY DEHYDROGENATION Process for 
the production of butadiene, other diolefins 
and monoolefins. 
HOUDRY CATALYSTS ore included in a 
general line of pelleted catalysts manufactured 
and marketed for Houdry Processes and for 
general application in the petroleum, chemical 
and pharmaceutical industries 


Chemische Werke Huels Aktiengeselischaft 
SAROM (Societa Azionaria Raffinazione Olii Minerali) 
The Firestone Tire & Rubber Company 
Socony Mobil Oil Company, Inc. 
Petro-Tex Chemical Corporation 
Odessa Butadiene Company 


Gulf Oil Corporation 
Sioux Oil Co. 











PROCESS CORPORATION 


Pioneer in Catalytic Processes 


Houde 





y Proce rporation, 1528 Walnut St., Philadelphia 2, Pa 











REGENERATES IN SITU! 


THIS 1S THE 
CATALYST * 


Sinclair-BAKER RD 150 


Platinum Reforming Catalyst 
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BAKER & CO., INC. 


113 ASTOR STREET, NEWARK 5, NEW JERSEY 
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THESE ARE 
THE REASONS WHY 


BAKER’S RD 150 continues to 
prove the most efficient of all re- 
forming catalysts—producing im- 
portant yield increases at high oc- 
tane levels and high octane refor- 
mates from low grade naphthas. 
The long period of initial oper- 
ation is unmatched by any other 
catalyst ... and beyond that, RD 
150 is regenerative in situ! Cost 
is sharply reduced to lowest level. 
RD 150, a joint development 
of Baker & Co., Inc. and Sin- 
clair Research Laboratories is 
unique. It is being used in highly 
successful production by many 
producers in this country and 
abroad. A Baker representative 
will be glad to give you detailed 
information, upon request. 





All data of confidential nature 


are of course treated accordingly 


SEND FOR BROCHURE 


The Role Of F 
THE ROLE OF 5 gg GROUP i 
Platinum Group Metals 
As Catalysts . 
thd 





















THEY FLY 


AT FULL 


POWER 


WH EN Protect the pe rformance of the gasolines you produce. Tena 


mene inhibits gum formation, assuring engines of the full 
power you build into your fuels. An Eastman petroleum 


spec ialist is always available to assist you in achieving maxi- 


GASOLI N E mum performance from these dependable additives. 


For more information on Tenamene additives and the 
service that backs up the ir proper use, contact our local re pre- 


sentative or write to EASTMAN CHEMICAL PRODUCTS, IN¢ sub- 


co NTAI N Ss sidiary of Eastman Kodak Company, KINGSPORT, TENNESSEE. 


SALES OFFICES: Eastman Chemical Products, Inc., 





oP sa : Kingsport, Tennessee; New York City; Framingham, 
i o 
& . | re ‘ Mass.; Cincinnati; Cleveland; Chicago; St. Louis; Houston, 
od C9 
p ¥. | West Coast: Wilson Meyer Co., Son Francisco; 
. = ; t i 
a @ y - a ¥ ie] e 7 Los Angeles; Portiand; Salt Lake City; Seattle. 


EASTMAN GASOLINE ADDITIVES 
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H... at Lake Charles, Louisiana, Petroleum Chemi- 
cals, Ine. will expand its petrochemical facilities with 
the addition of a butyl rubber plant — to be built by 
Foster Wheeler. 

With an initial capacity of 30,000 tons per year, this 
$17,000,000 plant will be the first one built since the 
war and its operation will increase the country’s total 
butyl rubber capacity by about one third. This new plant 
will obtain its raw materials from the hydrocarbon 
streams available at the Lake Charles refineries of Cities 
Service and Continental Oil Companies, joint owners of 
Petroleum Chemicals, Inc. 

Foster Wheeler is also building a 300 ton/day am- 
monia synthesis plant at the same site. 

This is another example of how Foster Wheeler's de- 
sign, engineering and construction experience is helping 
to meet the exact requirements of petroleum, chemical 
and petrochemical processing plants the world over. 


Foster Wheeler Corporation, 165 Broadway. New York 6. N.Y. 


FOSTER WHEELER DESIGNS AND BUILDS 





Nation’s capacity will be increased 33%% 
to be built 


PETROLEUM, CHEMICAL AND PETROCHEMICAL PROCESSING PLANTS 





ANYWHERE IN THE WORLD! 


(To obtain more data on advertised products see page 150) 
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Why Clamp Rings Are Used On Super “70” Series Valves 
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CLAMP RING ASSEMBLY 


The BS&B Super “70” Series Dia- 
phragm Control Valves offer a 
thoroughly proven concept of pres- 
sure sealing, known as the clamp 
ring — float ring seal, for top and 
bottom closures. 

Tightening of the heavy forged 
steel clamp ring seals the nickel 
plated, soft steel float ring into 
a precision machined, wedge-shaped 
groove formed by the valve body 
and the closure plate. Float rings 
are available in other materials 
compatible with alloy or stainless 
steel valve bodies. 


Under pressure, the float ring is 
wedged tighter into its annular 
groove — thus increasing the seal- 
ing force. The higher the internal 
pressure, the tighter the seal! 





The equivalent bolting area of the clamp rings used on Super “70” 
Series Valves is greater than that of a similarly rated ASA flange — 
yet is lighter in weight and more trim in appearance. Clamp rings 
make the valve easier to disassemble for servicing and cleaning be- 
cause only two bolts must be removed, and permit the valve yoke 
to be oriented to any convenient position. 


For more information on the all-new BS&B Super 
“70” Series Diaphragm Control Valves, ask your 
BS&B Sales Engineer — or write for Catalog 70-11. 


=LACK, 


IVALLS & ERYSON, INC. 


Controls Division, Dept. 4-D4 


7500 East 12th Street 


Kansas City 26, Missouri 


(To obtain more data on advertised products see page 150) 

























... Makes Other 
Valve Closures 
Obsolete! 


This actuation under pressure also 
creates automatic compensation for 
thermal expansion under fluctuat- 
ing temperatures. The seal is main- 
tained under vacuum because ini- 
tial tightening of clamp ring pro- 
vides sufficient sealing force to 
hold a vacuum differential of up 
to 15 psi. Valves may be disassem- 
bled as often as required without 
damage to the clamp ring — float 
ring seal. 


While a new BS&B exclusive fea- 
ture in the diaphragm valve field, 
the float ring seal concept has also 
been most successfully used over 
the past several years by other 
leading manufacturers of high 
pressure equipment. 
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Corrosive liquids flow from pipe through fittings or valves without touching metal in saran lined piping. | 


You can see why saran lined pipe stops shutdowns 


It’s corrosion-resistant saran locked within rigid non-bursting steel 


By preventing corrosion, saran lined pipe can stop shutdowns in your operation, cast steel fittings and valves are availabl 
save labor costs and production loss for pressures up to 300 psi 
Here is a pipe that resists commonly used acids, alkalies and 


Youll save labor costs, too, in fabrication. Saran lined pip 





ae green | . “ 
_— ' corrosive liquids while having the strength of can be cut and threaded with conventional hand tools 
teel. It can withstand vorking pressures up to 300 psi. Cast 
iron and malleable iron fittings and valves are available for For tomorrow's protection today investigate saran lined pipe 
pressures up to 150 psi. If you have a high-pressure problem THE DOW CHEMICAL COMPANY, Midland, Michigan 
ARAN LINED PIPE “PANY Please send me information on saran lined pipe, fittings and valves 
f pT Sp *) _ 
ve : Name Title —— 
2415 BURDETTE AVENUE 
FERNDALE 2 MICHIGAN 
Address . City tate 





YOU CAN DEPEND ON 
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Packaged by Southwest Industries these barge mounted Cooper-Bessemer Six-cylinder Cooper-Bessemer compressor in- 
GMXD's handle natural gas compression at this Louisiana Gulf Coass stalled by Southwest Industries in the Sobio 
installation of The California Company. Petroleum Company's gas booster station near 


Houston, Texas. 


for greater return from your compressor 


investment...check the advantages of the 


COOPER-BESSEMER 
COMPLETELY PACKAGED GMXD 


For all compressor services in the 265 to 660 horse- 4. Available with automatic controls . makes safe, un 
| power range, the pre-assembled Cooper-Bessemer attended field operation practical 
I &°, I I 
GMXD package offers important savings in time, 5. Complete and portable the entire unit can be moved 
trouble and dollars. from job to job. 
6. Reduce parts inventory . warehouses and Cooper 
The GMXD.... Bessemer engineers are located throughout the Southwest 


to provide fast, dependable service, when and where it's 
1. Modeled after the tested and accepted GMX . . . incor needed 
porates all the latest engineering advancements of the 
t efficient V-angle design For fast service and delivery in Texas, Louisiana, Ar- 
kansas and New Mexico, packaging of the GMXD com 


| 2. Individually engineered for exacting requirements , . ‘ 
, Y 9 g q pressor is handled by Southwest Industries Inc., Houston 
economically converted to revised operating conditions Agere : 7 , 
7, Texas. In these states, GMXD quotations and engi- 
3. Costs less to install than stationary models .. eliminates neering information are readily available from either 
time and expense of field construction, piping and erection Southwest Industries or any Cooper-Bessemer office. 
f SAS e 4TR . ENGINE -_— - 





cooper: 
bessemer 


MOUNT VERNON. OHIO e GROVE CITY. PENNA 









Branches in principal U.S. Cities, also: Edmonton and Calgary, Alberta * Halifax, N.S. * Caracas, Venezuela * Mexico City, Mex 
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McKee bu jilds. 


OU may have many reasons for building your new 

plant—increased capacity, new production processes, 
new products, more advantageous location—but, in the 
final analysis, they all add up to one purpose—zxet profit 
for your company. 


And that’s the underlying purpose of all McKee engineer- 
ing and construction—to produce for you a plant designed 
and built to earn a profit. We have been doing this for 
for more than fifty years. 

The fund of practical knowledge and experience gained on 
upward of a billion dollars worth of projects in thirty-five 
countries can be invaluable to you in your new plant. 
We'll be glad to give you all the facts on the cost-saving, 


time-saving advantages of McKee services. 


McKEE BUILDS PLANTS 
THAT EARN PROFITS 


McKee 


ENGINEERING & 
CONSTRUCTION 















Arthur G. McKee & Company - Engineers and Contractors 
Headquarters: McKee Building « 2300 Chester Avenue e Cleveland 1, Ohio 
Offices: New York, N.Y. @ Union, New Jersey © Washington, D. C. 
British Representatives of Metals Division: Head, Wrightson & Co., Limited 
Canada: Arthur G. McKee & Company of Canada, Ltd., 372 Bay St., Toronto 








Services 
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you can meet any lubrication standard if you 


BLEND WITH ENJAY PARANOX*® 


(DETERGENT-INHIBITOR ADDITIVES) 
Blended with Paranox, lubricants can be compounded to combine both minimum 
wear and maximum engine cleanliness characteristics. That’s why more and more 
refiners and blenders are relying erclusively on Paranox in formulating lubricants for 
heavy duty equipment and all engines that are subjected to tough operating conditions. 
Through years of intensive research and development work with manufacturers and 
oil companies, Enjay has developed the only complete line of high quality additives 
Paramins®) that can assure marimum performance characteristics. Why not let 


i this experience and know-how work for you? Write, wire or phone the Enjay Pioneer in **. 
Company today. Pea Shr og \% ‘4 
ENJAY COMPANY, INC., 15 WEST Sist ST.,NEW YORK 19,N.Y. A es 

\kron © Boston ¢ Chicago * Los Angeles « New Orleans © Tulsa % . 
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W hy you never have to rep 


This idea can save you, eventually, You slide the one-piece LIGHTNIN 


seal cartridge off the uncoupled mixer 
shaft. Slide a new cartridge in place, 


nearly every dollar you spend to service 
mixer stuffing boxes on your big tanks. 


There’s no stuffing box on this secure it, recouple the shaft—and 
LIGHTNIN Mixer! Instead, a_ rotary you're back in business. 
mechanical seal stops leakage—and Only LIGHTNIN has it 
stops it for years—without need of 


You get the LIGHTNIN seal as optional 
equipment on any new LIGHTNIN Side 
Entering Mixer. You can get it to han- 


adjustment. 


Replace seal in minutes 
Better yet, you can replace /Ais seal ina 
hurry if you ever need to. 


You 


mixer to replace it. 


dle the toughest operating conditions 
—or the simplest. 


don’t have to dismantle the 


It’s saving refiners many thousands 


of dollars per 


year On mixer main- 


You don’t have to remove the mixer How 


tenance. much can it save you? 
from the tank. You don’t even have to 
drain the tank. 

And you don’t need a bevy of skilled 
specialists; it’s a one-man, one-wrench 


job. 


Call your LIGHTNIN Mixer representa- 
tive (listed in Refinery Catalog) for the 
full story. Or get facts by mail: send us 
the coupon for 8-page fully illustrated 
bulletin. 


Lightoin Mixers 


MIXCO fluid mixing specialists 
eeeeeeveeeeeeeeveeeeeeeeeee eo ee 6 @ 


[] Quick! Send us the cost-cutting facts on LIGHTNIN Rotary Mechanical Seals — 
Bulletin B-111. We'd also like catalog information on these LIGHTNIN Mixers: 
[] 8-102 


loo 


Top or bottom enter- ] B-104—Side entering: 1 to [] B-110—Condensed catalog 
ing; turbine, paddle, and 25 HP showing all types 
propeller type 1 to 500 HP CT) B-108—Portable: “sa to 3 HP 
[] 8-103—Top entering pro- [(] B-112—Laboratory and [] B-107—Data sheet for fig- 
peller types: 4 to 3 HP small-batch production types uring mixer requirements 


Check, clip, and mail with your name, title, company address to: 


MIXING EQUIPMENT Co., Inc., 131-d Mt. Read Bivd., Rochester 11, N.Y. 
In Canada: Greey Mixing Equipment, Ltd., Toronto 10, Ont. 













1. IF YOU EVER NEED TO REPLACE a LIGHTNIN 
shaft seal, here's how fast you can do it. Close 
mixer shutoff to hold liquid in the tank. No need to 
drain tank. 















2. UNCOUPLE MIXER SHAFT and slide off seal 
cartridge. Slide new cartridge on. Mixer shaft 
automatically realigns itself when recoupled. Job 
takes minutes only; requires no special skill. 
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THREE SIGNIFICANT TRENDS AND WHY... 


r% of total demand 
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Housebrand 
™- gasoline 
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Middle distillates 
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/, of total yield 


Middle distillates 


CESSING FLEXIBILITY 


P: TROLEUM processors will find increasing 
limitations on their ability to make sharp 
switches in product yield patterns, in spite of the 
big strides in process technology during the past 
20 years. 

[wo trends in relationships—demand and price 

are resulting in a trend in yield relationship as 
shown in charts at top of page (and in more de- 
tail in the tables on the following pages) 

Four factors are going to impose these limita 
tions on operating flexibility: 

1-—Continued increases in product quality 

2—-Changes in product quantity to meet market 
needs 
3—Crude oil types and prices 

+—Product values. 

A significant trend that will probably result 
from these limitations will be construction of 
more single-purpose rather than all-purpose re- 
fineries—gasoline factories or distillate plants if 
you will 


Product quality 


Over the long haul, the growing demand tot 
product quality is probably the most serious limi- 
tation on operating flexibility. This goes beyond 
the advances in gasoline octanes, and includes all 
products. Higher product quality is usually not 
reflected in higher product prices, however. The 


gets tougher 


result is a squeeze on the refiner’s profits margins 
Refiners need a total product value (refiner) 


- 


gate price) of $1.25/ bbl above the wellhead price 
of the crude oil, according to one large company 
with several plants in the U.S. This firm figures its 
total manufacturing costs at about 75¢ bbl. Part 
of the remaining 50¢ bbl spread—-about halt 
goes for transportation costs, leaving the refiner a 
profit margin of 25¢, bbl 

But the price relationships (see Table 1) show 
the spread between crude prices and the refinery 
prices of the four major products does not aver 
age $1.25/bbl. Prices for minor products can be 
expected to add a few cents to total product value 

The tightest squeeze comes from = increasing 
gasoline quality, because of the volumes involved 
and the high cost of quality improvement 

Gasoline demand this year is expected to aver 
age a little over 4-million b/d, or about 42% of 
total demand tor all products. This is approxi 
mately the same demand ratio that has obtained 
for most of the past 20 years (Table 2) 

\ comparison of gasoline prices and quality 
today with those of just a few years ago makes 
questionable the traditional description of gaso 
line as the industry’s “most valuable product.” 
Motor fuels have received many improvements be 
sides just octane advances. Yet. comparison of 
octane numbers and gasoline prices indicates 
prices do not fully reflect the quality increases 
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THREE SIGNIFICANT TRENDS AND WHY... 


refiners have been building into the product during 
recent years. 


Product quantity 


The big impact on yield flexibility of product quan- 
lity requirements is the rising ratio of middle distillates 
to total demand. During the past two decades, demand 
for middle distillates has gone up from 14% to nearly 
25% of total demand. And refinery yields of distillate 
have risen similarly—from just under 18% in 1937 to 
29.4% last year, including 2.3% yield of jet fuel in the 
middle distillate range (Table 3). 

However, the price relationship between distillates 
and gasoline has shown little overall change (Table 1), 
even though both demand and yield of the middle dis- 
tillates rose in the last 20 years. 

True, the big gain in distillate yield has been solely 
at the expense of a reduced yield in residual fuel oil, 
the product of lowest value to the refiner. 

But to cut the yield of residual oil has required—and 
still requires—expensive process units such as coking, 
visbreaking, and severe cracking, some of which require 
hydrogen atmospheres. Also, products from such units 
usually require special treating to attain quality. 

The pay-out is that these processes can operate on 
lower quality crudes. And this is a definite trend among 
today’s petroleum processors, in turn leading to the 
third problem in the list of limitations on operating 
flexibility 


Crude types and prices 


Crude oil type and price relationships are changing 
and posing more limits on flexibility. Refiners are find- 
ing they have to turn to not only the low gravity crudes, 
but also the sour crudes. They have felt it is cheaper 








in the long run to spend more on processing units of 
higher cost to handle the lower-quality crude than it is 
to pay high prices for top quality crude. 

Here then is a paradoxical situation. Prices are rising 
faster on the lower and middle gravity crudes so that 
the price differentials for quality have narrowed. 

This may well be a signal that the strict gravity 
scale for posting crude oil prices is at an end. This 
scale, which dates back to the ‘20's, may have to give 
way to a price posting method based more in line with 
the value of various types of crude to the refiner. 

One new method has already been proposed. A so- 
called “Crude Oil Quality Index,” it was described by its 
developer, Mr. David Rothbard, in his article in the 
January PETROLEUM PROCESSING (pp. 68-74). Consider- 
able comment pro and con the Rothbard Index has 
appeared in this magazine since that time (see March, 
p. 18, and this issue, p. 19). 

A notable result of the limits crude oil prices have 
placed on the yield flexibility has been a growing use of 
imported crude oil. Before the Suez crisis last fall, al- 
most all coastal refiners were using some imported 
crude. On the East Coast, these oils accounted for more 
than 60% of total crude runs last year. 


Product values 


Product values—the fourth problem—are difficult if 
not impossible to change. This is true even though a 
switch to lower priced crudes can offset the limitations 
that crude price imposes on flexibility. 

For example: distillate fuel oil prices, at one time held 
down to stay competitive with coal as a home-heating 
fuel, now have to fight natural gas in a constantly in- 
creasing number of areas. As for diesel fuel, it is a pre- 
mium distillate in reality. It has to be made from virgin 
gas oil (prime feed for cracking units) or from highly 


Table 1—Price Relationships 


Crude Housebrand Distillate Spread 
oil Gasoline Fuel Oil Dist.- 

Year ¢/ gal ¢/ gal ¢/ gal Gasoline 
1937 2.79¢ 6.68¢ 3.96¢ 2.72¢ 
1938 2.71 5.97 3.62 2.35 
1939 2.48 5.79 3.34 2.45 
1940 2.43 5.26 3.55 1.71 
1941 2.71 6.05 3.67 2.38 
1942 2.86 6.14 3.91 2.23 
1943 2.86 6.32 4.09 2.23 
1944 > 86 6.47 4.34 2.13 
1946 > 86 6.48 §.33 1.15 
1946 3.3] 6.60 5.06 1.54 
1947 4.5] 8.57 6.51 2.06 
1948 6.12 10.53 8.94 1.59 
1949 6.07 10.71 7.72 2.99 
1950 6.05 10.86 7.97 2.89 
195] 6.09 11.40 8.50 2.90 
198? 6.09 11.38 8.52 2.86 
1983 6.50 12.01 8.83 3.18 
1984 6.71 11.66 8.94 2.72 
1985 6.71 11.62 9.08 2.54 
1956 6.77 11.75 9.45 2.30 


Crude Spread 
Kerosine Residual 4-Prod. oil 4-Prods.- 
¢/ gal $/bbl $/ bbl $/ bbl Crude 
4.81¢ $2.08 $2.02 $1.17 $0.85 
4.57 1.55 1.77 1.14 0.63 
4.16 1.50 1.7] 1.04 0.67 
4.36 1.74 1.64 1.02 0.62 
1.40 7.05 1.85 1.14 0.71 
4.56 2.18 1.91 1.20 0.71 
4.72 2.34 1.98 1.20 0.78 
4.78 2.49 2.05 1.20 0.85 
5.18 2.60 2.07 1.20 0.87 
5.70 3.05 2.21 1.39 0.82 
7.28 4.31 2.91 1.92 0.99 
9.82 $.72 3.70 2.59 1.11 
911 3.31 3.34 2.55 0.79 
9.39 1.98 3.48 2.54 0.94 
ORS 4.42 3.69 2.56 1.13 
9.90 tR4 3.62 2.56 1.06 
10.23 3.73 3.76 2.73 1.03 
10.40 3.97 3.73 2.82 0.91 
10.53 4.53 3.81 2.82 0.99 
10.99 5.430 3.96 2.84 1.12 


Refined product prices are wholesale in nine refinery markets, based on Platt’s Oilgram lows, and weighted as follows: Oklahoma, 
16%; Midwestern, Group 3, 20°; Western Pennsylvania, 5.6%; New York Harbor, 10.4%: Philadelphia, 3.2‘ Jacksonville, 1.6° 


Boston, 1.6%; Gulf Coast, 21.607: and Los Angeles. 20% 


Crude oil prices are based on eight major areas and are weighted as follows: Pennsylvania Grade, 1.6%; Illinois basin, 4%: Oklahoma 


Kansas, 26.4%; East Texas, 8%; North Louisiana-Arkansas, 4%: 


20%. All data from Independent Petroleum Assn. of America 


West Texas-New Mexico, 12%; Gulf Coast, 24%: and Signal Hill. 
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cracked stocks to maintain 
stability. 

However, as diesel fuel prices have moved upwards, 
the largest the have begun to ex- 
periment with cheaper substitutes. They have been try- 
ing residual oil and blends of residual and diesel, which 


will tend to put a ceiling on diesel prices 


treated 


propel 


cetane rating and 


users railroads 


[he one exception to these generally inflexible price 
relationships of refined products is kerosine. This pro- 
duct has increased in value through its use as a jet fuel 
During the last 20 years (see Table 1), the price spread 
between kerosine and been reduced by 
60%, from 1.87 to 0.76¢/ gal. And in the same period, 


gasoline has 
kerosine’s price advantage over distillate fuel oil has 
jumped from 0.85 to 1.54¢/ gal. 

What, then, are some of the factors that offset these 
four limitations? What operating techniques can be used 
to attain maximum yields of distillates and gasoline? 


Distillate yields 


From the average crude oil refined in the U.S. today 
refiners can make a maximum distillate fuel oil vield of 
40°. But a portion of such a yield is not eco- 
nomical at existing prices. 


about 


For one thing, refiners would have to rob catalytic 
cracking units of Also, 
step In maximizing yields 
quality product 

A marketable diesel fuel can be made by blending 
virgin gas oil with heavy cat cracker cycle stock. But 
there are limits to the volume that can be made, because 
of the problems of holding cetane ratings and stability of 
the highly unsaturated olefins in the cycle stock. Addi- 
tional treating can be used, but the capital investment 


for the process units tends to offset some of the savings 


feedstocks. 


distillate 


each succeeding 
makes a pooret 


Table 2—Demand Relationships 


(Average demand in thousands of barrels daily) 


Gasoline Middle Distillates 


Total Pct. of Pct. of 
Year Demand Demand Total Demand Total 
1937 3 678 1,528 41.5 S16 14.0 
1938 3.646 1.570 32.1 551 15.1 
1939 389] 1,644 42.3 643 16.5 
1940 OR] 1.680 %, 730 18.3 
1941 4,369 1,903 43.6 175 17.7 
1942 4,293 1,710 39.8 761 17.7 
1943 4.579 1.698 37.0 R13 17.8 
1944 §.132 003 39.0 R34 16.3 
1945 §,358 2,149 40.1 907 16.9 
1946 §.331 2,139 40.1 1,04 19.5 
1947 5,902 > 308 39.1 1,207 20.5 
1948 6,143 2,483 40.4 1,342 21.8 
1949 6,131 2.611 42.6 1,339 21.8 
1950 6,812 2.792 41.0 1,356 19.9 
1951 7,463 09S 41.5 1,644 22.0 
1952 7,712 3,222 41.8 1,750 22.7 
1953 8.005 3.407 42.6 1.848 23.1 
1954 8,116 3,466 42.7 1,969 24.3 
1955 8,827 3,750 42.5 2,14 24.3 
1956 9,186 , R61 42.0 2,283 24.9 


Severa! methods can be used to make more distillates. 
depending on market requirements, crudes, and process 
equipment available 

Most refiners increase distillates yield by withdrawing 
all light virgin gas oil from the cracking unit feed. An 
other method, Gulf refiner, 
using both the heavy naphtha and the light gas oil from 
the crude unit in the distillates pool 

Perhaps the most unique method is one of pulling six 
streams from the crude and cat units. One major 
cessor worked out such a plan for midwinter operations 


used by a Coast involves 


pro 


realized from using less costly raw material The idea was to use the refining capacity for a 10% 
Table 3—Yield Relationships 
(Percentage vields of major refined produc 
Gasoline and Naphtha Middle Distillates from Crude Other from Crude 
From From Other 
Crude Blended* Dist. Jet Residual Lube Products 

Year Petroleum Nat. Gas. Total Kerosine Fuel Fueli Total Fuel Oils and Losses 

1937 43.9 4.4 47.3 a Fe, 12.4 17.9 %6.4 +0 &.X 
938 44.2 3.4 7.6 5.5 13.0 18.5 5 3 7 93 

1939 45.0 48.2 5.5 13.1 18.6 4.7 8 8.9 

1940 $3.2 4.0 46.2 5.7 14.2 19.9 4.4 ».8 9.7 

1941 44.3 1.4 47.7 §.2 13.4 18.6 24.3 2.8 10.0 

194? 19.9 4.2 44.1 5.1 14.7 19.8 6.9 2.9 10.5 

1943 37.2 +3 41.5 >.1 14.8 19.9 »9,2 2.7 11.0 

1944 39 5 10 43.5 4.7 14.4 19.1 27.7 3 11.4 

1945 40.5 4.3 44.8 4.7 14.5 19.2 27.2 2.4 10. 

1 94¢ 19¢ 6 43.2 6.0 16.€ 22.6 24.9 6 10.3 
4 4) x 44.0 6.0 16.8 22.8 24.2 8 10.0 
Ids 40.1 6 43.7 6.0 18.6 24.6 23.4 15 9 

1949 +3 +6 48.3 $.2 17.4 22.6 71.7 Ke y 
D0 43.0 4.6 47.6 5.6 19.0 24.6 ”)? y« 97 

19S] 42.4 4.4 46.8 5.7 0.0 25.7 19 16 r¢ 

1952 42.2 4.4 46.8 5 21.2 0.8 27.3 18.6 3 4 

1953 43.9 4.4 48.3 4.8 20.7 1.4 26.9 17.6 2.1 9.5 

1954 $3.8 4.8 48.6 4.8 21.0 1.8 27.6 16.4 1 10.1 

1955 43.9 4.6 48.5 4.3 22.0 2.1 28.4 15 0 10.4 

19S¢ 45.4 4.6 48.0 $.2 22.9 2.3 29.4 14 Y 10.4 
Volume from natural gasoline is percentage of natural gasoline nponents blended to total refinery runs. Only the hur 
gasoline from crude is used in computing total refinery yields of all products 


Components blended into jet fuel were not reported separately prior 


> 


to 195 
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HREE SIGNIFICANT TRENDS AND WHY... 





return on investment before taxes, based on distillate 
selling for about 9¢/ gal. 

Here’s how the figuring was done: 

The first step was to pull all cracked distillates into 
the pool. This would provide a distillate yield of 6% 
based on crude run, at a cost of 7.2¢/ gal. 

Secondly, the heavier fractions of the cat unit cycle 
oil would be switched into the distillates pool. The 
yield would be 6° on crude at 8¢/ gal cost. These two 
steps would use up all cat unit recycle material. 

Thirdly, they would pull out some of the lighter vir- 
gin fraction in the kerosine boiling range. This move, 
accompanied by an increase in crude runs to maintain 
a sufficient gasoline volume, would provide a yield of 
6% on crude runs, at a cost of 8.4¢/gal. The light 
material in the kerosine range, however, could also 
be sold as kerosine, at a price higher than the 9¢, gal 
allowed for distillate. 

[he fourth step would mean cutting into the gasoline 
boiling range by pulling out the lower-octane heavy 
naphtha, which is normally fed to the catalytic re- 
formers. This step also would involve another hike in 
crude runs to maintain gasoline volume. Also, it would 
probably require greater cat cracking capacity. The 
resultant distillate yield would be 5° of crude run, 
at a cost of 8.6% / gal, allowing for new investment in 
cracking capacity 

Fifthly, the light virgin oil would be pulled into 
the distillates pool. Yield on crude runs would be 14°, 
cost would be 8.7¢/ gal. 

The sixth and final step—used only as a last resort 

would be to pull into the distillates pool the heavi- 
est fraction of cracked gasoline, a relatively high- 
octane material (ranging from 95 to 98, leaded). Yield 
here would be only 2.5% on crude, and cost would be 
10.3¢/ gal. 

Total distillate yield could then be 39.5 (plus about 
5‘~ kerosine), based on crude of 33-gravity. And cost 
figures out to slightly more than 8.5¢/ gal, leaving very 
lithe margin on a Y¢@ selling price 


Gasoline yields 


In maximizing gasoline, each succeeding step produces 
better quality materials of greater value. This is un- 
like maximizing distillates, where each succeeding step 
costs more and produces lower quality material 

As a result, the definite trend today in process tech- 
nology and in new refinery construction is toward mak- 
ing higher volumes of higher octane gasoline. The 
newest refineries are designed to turn out yields of 60 
to 65° gasoline, on primarily middle- and 
gravity crude oil. 


lower- 


That doesn’t mean that overnight the national aver- 
age yield of gasoline will jump from its present level of 
48 on crude and directly blended natural gasoline. 
For, as new refineries are built, many older plants are 
left behind in the octane race, and their former yields 
of gasoline have to be reduced. 

One major company plans such a move in the Mid- 
west. Its present refinery is reaching the limit in both 
capacity and product quality (primarily gasoline) in 
serving the surrounding market. Refinery expansion will 
be needed within the next few 

Rather than add more crude capacity at this present 
refinery, the company plans a completely new plant 


years 





The new refinery will be designed for gasoline yields 
in the 60-65% range. The older, less efficient plant 
will make less gasoline and more components for 
distillates. 

A high percentage of the gasoline being made in the 
newest plants is at or close to the 100-octane level (F-1, 
leaded). Minimum yields from such plants are roughly 
30% light and heavy naphthas, 30% light gas oil, 15% 
heavy gas oil, and 5% kerosine from the crude unit. 
Depending upon the gravity of the crude, varying per- 
centages of residuum will result. 

But the added flexibility offered by coking and severe 
cracking techniques upgrades the bottoms into a suitable 
cracking and reforming stock. 

To achieve maximum gasoline yields, it is necessary 
to reform all or part of the light and heavy naphthas. 
Approximately one-third of the straight-run naphtha 
from many crudes may be of sufficient quality (80 oc- 
tane, F-1, leaded) to permit direct blending into the 
gasoline pool. But regardless of whether all or part of 
the virgin gasoline is reformed, the octane of the re- 
sulting material would be at the 100 level (leaded). 

An optional route to even higher octane from the 
two virgin naphthas would be to reform the heavy and 
isomerize the C; and Cy, materials in the light naphtha 
boiling range. Leaded octane blending values of isomer- 
ized product range up to 105. 

Maximum use of gasoline-making units in today’s 
refineries can produce refinery gasoline pools of about 
98 octane or better. That is about four numbers higher 
than the national average refinery gasoline pool rating. 

fo many refiners, it would be ample to meet the 
present needs for gasoline octanes. Depending on mar- 
ket prices and requirements, such a pool could be used 
to blend out approximately 20 vol-“ of a super pre- 
mium motor fuel of up to 104 octane—a few numbers 
above present super grade; a middle premium of 98 
octane—nearly one number above present national 
average; and a regular grade of 92—almost two num- 
bers above the national average. 

Today’s available process units offer further means 
for going to even higher pool ratings, when such may 
be needed. 

Twists that could be taken are several. The C,, could 
be isomerized with an aluminum chloride catalyst to 
make a product rich in dimethyl butane with leaded oc- 
tane blending values up to 108. Another necessary step 
would be to extract the low octane paraffins from cata- 
lytic reformate, which could boost reformate octanes 
to around 112, leaded. 

And for the future, when refinery gasoline pools of 
105 octane and higher might be needed, there is already 
some thinking of the possibility of reforming material 
in the 180-400°F boiling range from cat crackers, al- 
ready a highly suitable gasoline now. But, it might be 
necessary to push the back-end part of the aromatics 
up to 112. 

The continued upward push of gasoline octanes 
could eventually mean an end to the all-purpose pe- 
troleum processing plant with its wide range of fuels, 
and a change to specialized facilities which produce 
primarily either gasolines or middle distillates—but 
not both. 

NOTE: The preceding article is based on a special 
report on this subject in Petroleam Week, a McGraw- 
Hill Publication, March 22, 1957. 
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HARRY W. FERGUSON 
Vice President for Refinin 
and 
Chairman, General Committec 

Born in Mont Clare, Pa., 
in 1902, Mr Ferguson 
ceived his BS in 
engineering 
1924. He then 
ble Oil & Refining 
velopment dept. at 
Moving 


cession of 


e 
chemical 
Michigan in 
Hum 


Co.'s de 


from 
went to 


Baytown, 
Tex through a suc 
refining operations 
ime 


1945 


supervisory posts, he bex 
refining in 
had 


duties. In 


director of 


ind two years later sales 


added to his 1951 


he was elected a vice president 


ore: 





C. H. THAYER 


Chairman, Advisory Comn 
Vice president of Sun Ol 

Co., Mr. Thayer was born in 

Stockton, Calif., in 1898. He 


was employed by Standard Oil 


Co. of California in 1914 
Then, after two years of serv 
ce in the U.S. Army during 
World War I, he returned to 


California 
Mr. Thayer 
with Sun 
f 1926 


Standard in 
became associated 
Oil Co. in August 


1919 





Pro 


ROBBIE 
Chairman rram Committe 
\ graduate of 
stitute of Technology 
BS in chemical 
1936, Mr 
years in the 


of | 


Armour In 
with a 
engineering in 
Robbie 
engineering dept 
niversal Oil Products Co., 


spent 10 


1 number of them in foreign 
construction operations In 
1947, he joined Republic Oil 
Refining Co. at Texas City 


and today is vice president and 
general manager of refinery 
Mr. Robbie is 


president and 


operations also 
reneral managet 
of Duval Gasoline Co., a 


sidiary of Republi 


sub 
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Director, Refining Divisior 


GUNN 


Bill 


Texas, 


Gunn is a native ol 


Biardstown, 1940 
the 
After teaching chem 
istry in Austin Tex., High 
School for a year, he | 
The Port Arthur 
iS a 1943 he came 


York 


Houston 


and 
a graduate of University 


of Texas 


jomnec 
Texas Co. at 
chemist. In 
firm's New 
service at 
Wyo 


research 


to the 
iiter 


offices 
ind 
Casper Klis work was in 
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“One of the greatest assets..." 


FYNHE GROWTH of the refining industry in the Phila 

| delphia area over the past several years has been 
greater than in any other part of the country 

It is very fitting then that the 22nd Mid-Year Meeting 
of the American Petroleum Institute Division of Refining 
is to be held in Philadelphia this May, 1957. We can look 
forward to “City of 
Brotherly 


a very hospitable reception in this 
Love.” 

Much time and effort has been expended in developing 
an interesting and varied program for this meeting. In 
addition to the numerous committee meetings that con 
tribute so materially to the success of this Division, there 


will be eleven technical group sessions and an open 
dinner session 
The subjects to be discussed embrace many of the 


problems that face the refining industry today, and the 
presentations should provide useful guidance for the in 
dustry as a whole. Even more important will be the in 
formal exchange of information that so often serves in 
the solution of non-competitive technical and operating 
problems 

Many challenges for the future face the refining indus 
try—the development of new and improved products, the 
advancement of refining techniques, and the application 


of new materials and methods. An enthusiastic approach 
by the members of the Division of Refining to these 


problems is one of the greatest assets of the industry 
Such efforts 


should result in maximum benefit to the 
public, our employes, and our industry 
H. W FERGUSON 
{Pl Vice President for Refinin 





In this Special API Section. . . 


@ Message from H. W. Ferguson, vice president for re 


fining and chairman, General Committee of the Divi 
sion this page 
@ Men who guide the Division this page 


@ Committee Reports—The eighth annual roundup by 


PETROLEUM PROCESSING of the reviews by chairmen of 
the Division’s seven technical committees, plus a guide 
to committee meetings at Philadelphia p. 68 
e@ Complete program p. 73 





22nd Mid-Year Meeting 
American Petroleum Institute 


DIVISION OF REFINING 


May 13-16, 1957 
Philadelphia, Pa. 
Sheraton Hotel 











API chairmen bring you their... 


API Division of Refining 





Annual Committee Reports 


— work being carried on by the API 
Division of Refining is wide and varied. Are 
you up-to-date on what some of it is and what 
it can mean in your own operations? 

As a technical or supervisory man in the petro- 
leum processing industries, you will find a pay- 
off in the following individual reports. Through 
the cooperation of the various committee chair- 
men and William T. Gunn, director of the Refin- 
ing Division, PETROLEUM PROCESSING is able to 
bring you its 8th annual roundup report on com- 


Study these reports. Find out who in your com- 
pany is a member of the particular committee in 
which you are interested. Then make sure he 
keeps you up to snuff on committee work. If you 
can’t find someone in your firm on a committee, 
check with the API Refining Division, RCA Bldg., 
New York City. 

If you plan to go to the Philadelphia meeting, 
check the notes at the end of each report. They 
tell you when committee meetings will be. Most 
meetings are open. A few may be closed. There- 





mittee activities. 


fore, if you want to attend, see the chairman. 


4 xf the methods and it remains for 
Automotive Research 


W. J. SWEENEY, chairman 


made director 


Linden, N.J., 
division 

In addition 
been active in 


FENHE Automotive Research Com- 
| mittee is concerned with all mat- 
ters involving the application of fuels 
and lubricants to mobile equipment. 
To enable the petroleum industry to 
work with those who develop mobile 
equipment on problems of mutual in- 
terest, the API and the Society of Au- 
tomotive Engineers maintain the Co- 
ordinating Research Council, Inc. 
(CRC) 

Responsibility for CRC stems di- 
rectly from the Automotive Research 
Committee of the Refining Division. 
In the line of direct public service, 
this committee sees that the API, in 
cooperation with the US Bureau of 
Mines, maintains semi-annual surveys 
on the quality of motor fuels market- 
ed in the US; and annual surveys on 
the quality of aviation fuels, and heat- 
ing oils 

During the past year, this commit- 
tee has been effective in crystallizing 
industry opinion on the determination 
of octane numbers above 100. (See 


68 


Dr. Sweeney is a vice president, member of the Executive 
Committee and the Board of Directors, Esso Research & 
Engrg. Co. Born in Boston, he received his BS in chemistry 
from MIT, MS in chemistry from Penn State, and DS in 
chemical engrg 
until joining Standard Oil Co. of La. in 1929, where he was 


1934. Two vez 


and became associate director of the research 


Board of Dire 


ASTM to work out the details. 

Members of this committee have 
followed with interest the discussions 
in several technical groups on the de- 
velopment of an improved method for 
expressing the  viscosity-temperature 
relationship of lubricating oils. Work 
continues in this field, but it appears 
that we are a long way from finding 
anything that is a real improvement 
over the present method of expressing 
these relationships as viscosity index 
(VI) 


from MIT. He remained on the MIT faculty 


of the Baton Rouge research laboratories in 
irs later, he moved to Esso Laboratories in 


to company responsibilities, Dr. Sweeney has 
API, CRC, and recently was elected to the Committee Meetings in Philadelphia 
ctors of the ASA 
Fuel Surveys subcomm.: R. C. Alden chair 
man; Room 540 
Sun, May 12, 9:00 am to 5:00 pm 
Automotive Research comm; W. J. Sweeney, 
chairman 
Agreement has been Mon, May 13, 2:00 pm to 5:00 pm 
Pennsylvania Ballroom East 


also report on the Petroleum Products 
Committee. ) 


reached on the general requirements 


Analytical Research 


Cc. C. TATE, chairman 


Manager of the refining dept, Phillips Petroleum Co., Mr 
Tate has been with the company since August, 1932. He 
spent 12 years in refining operations at Borger, Tex., and 
Okmulgee, Okla., and from 1945 to 1948 was in Mexico as 
special representative for Phillips on the Pemex project. Born 
in Siloam Springs, Arkansas, in 1904, he has B.S. degrees 
in electrical and mechanical engrg. from West Texas State 
and Kansas State Colleges 

Mr. Tate is a member of the API, the WPRA, Engineers 
Club of Bartlesville, Okla., and a large number of civic 
organi7avions 





FIHE objective of the Committee Ten subcommittees have been es 

| on Analytical Research (COAR) _ tablished to attain this objective. Each 
is “to promote the interests of the one is usually composed of full COAR 
petroleum industry through the study members from the oil industry and 
of chemical and physical analysis...” associate COAR members from 
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groups related to petroleum refining, 
and chemical com- 
governmental re- 


catalyst 
panies and certain 
search organizations. 
The ten subcommittees 
current programs follow 
[race Elements in Crude Oils and 
Catalytic Charge Stocks; chairman, E. 
B. Tucker, Standard Oil Co. (In- 
diana). Gathering information on lat- 
est developments in trace metal analy- 
sis. Related to this problem is a grant 
by COAR with API approval to Dr. 
Bert Vallee, Harvard Medical School. 
His current studies are on flame pho- 
tometric 
flame. 
Determination of Sulfur, and Sul- 
fur Types; chairman, Ralph Griffith, 
Sinclair Refining Co. Continuing work 
on thiophenes. Has found reasonably 
satisfactory methods for elemental 
sulfur, mercaptans, and sulfides; but 
methods for thiophenes and disulfides 


such as 


and their 


analysis using a cyanogen 


give quite variable results 

Analytical Methods for Atmos- 
phere; chairman, R. L. LeTourneau, 
California Research Corp. Principal 
present interest is to obtain satisfac- 
methods for determining oxides 
of nitrogen and sulfur. A method for 
small amounts of hydrocarbons has 
been recommended by COAR for in- 
clusion in the Waste Disposal Manual. 


Cracking 


tory 


Physical 
Catalyst; 
Tidewater 


Properties of 
chairman, L. Mittelman, 
Oil Co. Plans to present a 
progress report in pamphlet form on 
work by four panels: 1) 
procedures, 2) 
analysis by sedimentation, 3) 
analysis by elutriation, and 
terminology and proce- 
Considering a program to in- 
vestigate methods of testing hardness 
and attrition of beaded pelleted and 
fluid catalysts 


results of 


screen analysis sub- 
sieve 
sub-sieve 
4) density 


dures 


Analysis of Catalysts; chairman, R 
O. Clark, Gulf Oil Corp. Starting new 
program to study methods of getting 
platinum in used catalysts into solu- 
tion and testing the stannous chloride 
colorimetric method for platinum 
Currently completing studies of analy- 
sis of cracking catalysts for nickel, 
vanadium, iron, sodium, and arsenic. 

Refinery Effluent Water Analytical 
Methods; chairman, J. B. Rather, Jr., 
Socony Mobil Oil Co. COAR has rec- 
ommended an infrared method for de- 
termining oil in effluent water to Com- 
mittee on Disposal of Refinery Wastes, 


a result of this groups’ studies. Con- 
tinuing efforts to find new, rapid, low- 
cost techniques for oil and phenol 


content of refinery effluent water. 
Nitrogen Type Analysis; chairman, 

C. W. Key, Richfield Oil Corp. Con- 

tinuing investigation of trace amounts 
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of basic and total nitrogen in charge 
stocks. Currently studying matrix ef- 
fect of stocks on various methods. 
Analysis of Oxygenated 
pounds; chairman, W. H 
Laboratories. No 
present. 
Determination of 


drocarbons; 


Com- 
Jones, Esso 
active program at 
Naphthenic Hy- 
chairman, S. S. Kurtz, 
Jr., Sun Oil Co. Finishing a program 
on determination of naphthenes in two 
samples of naphtha 

Group Session Papers; chairman, B 
J. Heinrich, Phillips Petroleum Co 
IT'wo sessions scheduled for Philadel- 
phia meeting of Refining Division. 

A new project to develop metal-in 


oil analytical standards has been au 


Refinery Wastes 


A Texas A&M 
neering, Mr. La 
that year, 
mental plant at 
refinery in 


when 


at Pittsburgh. | 
uuons, mig 
Techni 
Advanc 


retary ol 
Assn for 





rUNHIS year finds the work of this 
| committee fairly well up to date 
The new edition Vol. Il of the API 
Manual on Disposal of Refinery 
Wastes, that on Gases and Particulate 
Matter, is just off the press. The third 
edition of Vol. III, Chemical Wastes, 
has been drafted and should be pub 
lished before the end of 1957 

The 


single sponsored 


with 


project at 
present is concerned the critical 
evaluation of the literature on 
collecting devices and is being carried 
out at the University of Cincinnati 
under Dr. William Licht. The first in 
stallment of this project was handled 
by Kaiser Engineers. Entitled “Report 
on Removal of Particulate Matter 
from Gaseous Wastes,” it deals with 
cyclone separators 


dust 


more additional 
reports are expected, covering design 
and construction of electrical precipi- 
tators, wet collectors, filters, and other 
devices. Completion set for 1958 


A series of four or 


Current subcommittees 

Oil-Water Separation, H. F. Elkin 

Sampling and Testing, L. Mittel- 
man 

Biological Project, L. C. Burroughs 

Waste Gases and Dusts, W. H 
Lang. 


various supervisory 


dept., 
Mr. Landon is a 


API Division of Refining & 


thorized by COAR and approved by 
API. Agency to carry it out is being 
Aim is to provide increased 
accuracy for methods 
cially spectrographic and other phys 
and the industry 


selected 
various espe 
methods save 
many times the cost of the project 


ical 


Committee Meetings in Philadelphia 


Analytical Research comm, G. R. Lake 


chairman 


Mon, May 13, 9:00 am to 12 noon 
Independence Room 
Tues, May 14, 9:00 am to $:00 pm 


Independence Room 
Wed, May 15, :00 am 
Independence Room 
Thurs, May 16 
Independence Room 


to §:00 pm 


900 am to 5:00 pm 


R. M. LANDON, chairmar 


graduate in 1920 with BS in chemical engi 
ndon been with Gulf Oil Corp 
he went to work in the laboratory 
Port Arthur, Tex. He remained at the 
posts until 1932 


has since 
exper! 
Same 


when he was 


made superintendent of the Sweetwater, Tex, refinery. In 
1935, Mr. Landon returned to Port Arthur as asst. supt. of 
light oils, and in 1939 he became asst. to genl. mer. of mfg 


lis present position is director of evalua 


Pittsburgh 
member of the API, ACS, ASTM (sec 
cal Committee F on diesel fuels), American 
ement of Science, and other groups 
Chemical Wastes, R. J. Austin 


Dust-Collector Project, I N 
Marsh 

Solid Wastes, A. D. MacRae 

The committee will continue to be 
on the alert for information demanded 
by new developments in refining tech 
improvements in the 


nology and for 


technology of waste disposal 


Committee Meetings in Philadelphia 


Biological Project subcomm, | ( Bur 
roughs, chairman; 
Fri, May 10, 9:00 am to 12 n, Room 548 
Disposal of Refinery Wastes comm, R. M 
Landon, chairman 


Mon, May 13, 


Pennsylvania 


9:00 am to l2 n 
Ballroom East 


Oil-Water Separation subcomm, H. F. Elkin 
presiding 
Thurs, May 9. 2:00 pm to §:00 pm 
Connie Mack Room 
Fri, May 10. 2:00 pm to 8:00 pn 
Room $53 

Sampling & Testing subcomm, L. Mitt 
man, chairman; 
Fri, Mav 10. 2:00 pm to 5:00 pm, Room 
S46 

Solid Wastes subcomm, A. D. Macrae pre 
siding 
Thurs, May 9, 9:00 am to 12 n 
Connie Mack Room 
Sat. Mav 11. 2:00 pm to 5:00 pm 

Waste Gases & Dusts subcomm, W. H 
Lang, chairman 
Sat, May 11, 9:00 am to 12 n 
Room 546 


HY 
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Training Committee organization 























































































































































































































Sponsor Chairman 
G.S. Dunham J.J. Stadtherr 
Vice Chairman 
M.L. Mullins 
Gen’! Session Ch 
W.M. Read wrens 
~~ A.E. Rutan District Committees District Committees 
Ch for Membership Ch_ for Programming 
See i i Dean S. Turner E.R. Laminack 
Project Project Project . . : 
Subcomm on Pump Mfgrs Subcomm on Subcomm on Case 
Manuals Pump Manuals Studies ethers Southern Gulf Const, 
M.L. Mullins, ch | | Geo. V. Shaw, ch | | W.W. Hitchcock, ch California Gellfeonia CA. SM, 
R.H. Gould W.M. Heins, secy W.0. Barnes Arnold Bjork, ch Fred Workman, ch M.V. Trenck, vice ch 
D.B. Hastings (20 members) sR George Creed, secy Don Clark, secy Walter Hoffner, secy 
W.W. Hitchcock E.R. Laminack T 1 
W.M. Read 
a tie Rocky Mt. Mid-Continent 
Ralph W. Klee, ch John L. Wylie, ch 
1 1 l 1 L.C. McDonald, vice ch W.L. Nicol, vice ch 
Standing Standing Standing Standing M.J. Lovett, vice ch J.W., Gillen, secy 
Subcomm on Training Subcomm on Adult Subcomm on Projects Subcomm for 
Literature Education E.W. Freeman, ch Indoctrination of i i 
H.G. Abbott, ch Leroy Wilkie, ch W.0. Barnes New Members Great Lakes Eastern 
A.H. Houseknecht H.G. Abbott P.F. Miller Dean S. Turner, ch C.F. Gieseler, ch H.R. Timms, ch 
E.R. Laminack R.R. Faller W.M. Read H.L. Mullins E.C. Lindsey, vice ch W.F, Cooke, vice ch 
James McDonald E.W. Freeman A.E. Rutan Max Rea, secy W.S. Sedgwick, secy 
Taylor Rushing | G.B. Stone 
J. A, Mawhinney R.B. McHenry 





























Training 


appointed to 
19858 


* 


- THIS day and age, no one in a 
training position would tolerate for 
long a situation in which new em- 
ployes failed to receive some sort of 
indoctrination or orientation training 

The Committee on Training plans 
in coming months to provide the 
same consideration for new committee 
members. A brochure will be provided 
giving information on the general ob- 
jectives of the API and the specific 
objectives of the Committee on Train- 
ing. This project will be handled by 
a new Subcommittee for the Indoc- 
trination of New Members, formed 
under the chairmanship of Dean S 
Turner, Standard Oil Co. (Ohio), and 
a former chairman of the main com- 


70 





J. J. STADTHERR, chairman 


Training director of Pure Oil Co. refining division since 
1949, Mr. Stadtherr has been with the company since 1937 
Before his present post, he was at the Heath, Ohio, refinery, 
as resident chemist, assistant general operating foreman, and 
training supervisor 

Born in 1907 at Cole Camp, Mo., Mr. Stadtherr received a 
BS in chemistry 
graduate work in chemical engineering at Ohio State. From 
1927 to 1937 he was analytical chemist and assistant resident 
chemist for Sinclair Refining Co., Coffeyville, Kans. He was 
his present API committee chairmanship in 


from the University of Missouri and took 


mittee 

In addition to this new project, five 
others are underway: 

|—Preparation of a basic pump 
manual, under the chairmanship of 
P. F. Miller, American Oil Co., with 
the help of the manufacturers’ sub- 
committee with George V. Shaw, In- 
gersoll-Rand Co., as chairman. The 
latter group consists of representatives 
from some 20 pump manufacturers 

2—Maintaining a section on train- 
ing literature as part of the API 
library, under H. G. Abbott, Esso 
Standard Oil Co., as chairman. 

3—Preparing a collection of case 
studies for use in supervisory training, 
with W. W. Hitchcock, Sinclair Re- 


fining Co., as chairman. 

4—Providing the petroleum indus- 
try with information on developments 
in adult education, LeRoy Wilkie, 
Humble Oil and Refining Co.. chair- 
man. 

5—Exploring new areas of activity 
for future projects, E. W. Freeman, 
Cities Service Oil Co., chairman. 

In addition, Mr. Freeman and Mr. 
Abbott are assisting the Committee on 
Petroleum Products in a revision of 
the “Glossary of Terms Used in 
Petroleum Refining.” 

The overall organization of the 
Committee on Training is illustrated in 
the accompanying organization chart. 

A general session on training at the 
Philadelphia meeting of the Refining 
Division was developed by W. M. 
Read, Atlantic Refining Co., and W. 
E. Zimmerman, Sun Oil Co. 


Committee Meetings in Philadelphia 


Pump Manuals, mfgrs. subcomm, G. \ 
Shaw, chairman; 
Tues, May 14, 2:00 pm to 5:00 pm 
Room 540 

lraining comm, J. J. Stadtherr, chairman 
Mon, May 13, 9:00 am to 5:00 pm 
Constitution Room 
Tues, May 14, 9:00 am to 12 n 
Constitution Room 
Wed, May 15, 9:00 am to 5:00 pm 
Constitution Room 
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Smoke and Fumes 


istry (1933) 


division 


the API 


OW IN the fifth year of its 

\ fundamental research program 
on air pollution, this committee has a 
wide variety and number of projects 
underway. Reports on these follow: 
Project Advisory Committee II, 
chairman, R. O. Clark, Gulf Research 
& Development Co., has directed the 
Industrial Hygiene Foundation in the 
development of a method for tracing 
the source of air pollution downwind 
from a point of emission. The method, 
material that could be 
neutron-activated for analysis, has 
shown extremely good sensitivity and 
will be available for use by anyone in- 
terested in this type of source trac- 


using a tracer 


ing. Consideration is being given to 
extending the study to sampling of 
plumes miles downwind from the 
The study would be carried 
out by some agency other than Indus- 
trial Hygiene Foundation 

Project Advisory Committee IV, 
chairman, Harry Levin, The Texas 
Co., has developed a new method for 
determining ozone, through its func- 
tion in an advisory capacity to Armour 
Research Foundation. Commercial 
production of an instrument based on 


source 


Petroleum Products 


LESLIE C. 


Coordinator 


on the faculty 
of N.Y. as a 


Active in 


‘) HE Committee on Petroleum Prod- 

ucts has continued active pursuit 
ot its function as a forum for the dis- 
cussion of specifications and test 
methods, where differences of opinion 
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A native of Oklahoma 
B.S. in chemical engineering (1929) and an M.A. in chem 
from the University of 
tutor at Texas U. from 1929 to 1933, and then joined Union 
Oil Co. of California as an analyst. He also has been a senior 
research chemist, and today is supervisor of the 


disullation for 


of Research, 
Paulsboro, N.J., 
He received his 
University in 1919 and his Ph.D. in 1922, and then remained 
for a year 
research chemist and has been with this and 


several societies, the 
Dr. Beard was president of the ASTM in 1953 


G. R. LAKE, chairman 


Hobart, 1905—Mr. Lake has a 


Texas. He was chief 


research 


Mr. Lake has done considerable work in analytical chem 
istry and holds 15 patents, mainly in the use of azeotropic 
the separation of petroleum fractions 
active in ASTM and ACS technical committees as well as in 


He is 


the method is under consideration by 
one manufacturer of such equipment. 
The committee is now looking for im- 
provements in this analysis by other 
methods. The present method shows 
good sensitivity in the range of one 
ppm. 

Project Advisory Committee VI, 
chairman, W. J. Coppoc, The Texas 
Co., advises the staff at Franklin In- 
stitute. Under this project the funda- 
mental chemistry of the atmosphere 
with respect to hydrocarbons, organic 
material, oxides of nitrogen, and sun- 
light, as well as effects of ozone on 
hydrocarbons, are being studied with 
the long-path infrared cell. 

Studies with this tool in a mobile 
unit in Pasadena, Calif., proved the 
prediction that a new type compound 

a peracyl nitrite—should be found 
in Pasadena’s atmosphere during 
smoggy weather. 

Project Advisory Committee VII, 
chairman, R. L. LeTourneau, Calli- 
fornia Research Corp., advises the re- 
search staff at the University of Illh- 
nois. Complete results are being read- 
ied for publication on a project to 
study the rate of oxidation of SO, un- 


BEARD, Jr., chairman 


Mobil Laboratories 
Dr. Beard was born in Hagerstown, Md 
4.B. in chemistry from The Johns Hopkins 


Socony 


He then joined Standard Oil Co 


successor firms ever since 


ACS, API, and ASTM, 


could be resolved in the basis of facts 
presented in technical papers and 
discussions 

A notable example has been the 


extension of the knock rating scale 


API Division of Refining @ 


der condition that might exist in the 
atmosphere. It was found that under 
no conditions studied was the oxida- 
tion of SO, to be of a significant rate 

Project Advisory Committee IX 
chairman, E. C. Hughes, Standard Oil 
Co. (Ohio), will report at the Phila 
delphia meeting of the Refining Divi 
sion on some of its findings on a study 
of damage to plant life by polluted at 
mospheres at the University of Cali- 
fornia at Riverside 

Project Advisory Committee X, 
chairman, B. A. Fries, California Re- 
search Corp., is concerned with at 
mosphere analysis by methods other 
than spectrometry. Current work is on 
determining the contribution of petro 
leum-derived carbon and that of car- 
bon from contemporary sources to the 
carbon compounds of the air other 
than CO, in areas of high air pollution 
levels 

Project Advisory Committee XI], 
chairman, B. M. Sturgis, Du Pont Co., 
works with the auto industry in advis- 
ing the Bureau of Mines at Bartles 
ville, Okla., on the CRC project for 
developing gas chromatographic meth 
ods for analyzing exhaust gases from 
internal combustion engines 


Committee Meetings in Philadelphia 


Project Advisory comm VI, W. J. Coppox 
chairman 
Wed, May 15, 9:00 am to 12 n, Room 446 
Project Advisory comm IX, E. C. Hughes 


chairman 
Tues, May 14, 4 pm, Room 546 
Publications comm, W. H 
man 
Mon, May 13, 9:00 am to 12 n 
Smoke & Fumes comm, C. (¢ 
man; 
Wed, May 15, 2:00 pm to 5:00 pm 
Pennsylvania Ballroom East 
Tech. Advisory McAfee 
man 


Claussen, chair 


Room 546 
Tate, chair 


comm, J chau 


Tues, May 14, 2:00 pm to 5:00 pm 


Constitution Room 


beyond 100 octane. A session jointly 
with the Automotive Re 
search Committee at the May, 1956, 
Montreal meeting of the Refining 
Division helped clear the air and pave 
the way for ASTM Committee D-2 to 
publish information on the “Wiese” 
scale and formula (to be presented to 
ASTM for approval this year) 

In another project, the committee 
gave financial support to a symposium 
on the Composition of Petroleum Oils 
early in 1957, 


SPONnsor ed 


covering some 15 
papers and sponsored by D-2. Funds 
were also authorized to provide a com 
pilation of physical constants of hy- 
drocarbons boiling below 350° F. in 
engineering units, involving about 36 
physical constants fot 
hydrocarbons 

Substantial 


each of 225 


progress in the expan 
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sion and revision of the “Glossary of 
Terms Used in Petroleum Refining” 
has been made by the Glossary Sub- 
committee; chairman, W. A. Myers, 
Atlantic Refining Co. Funds have been 
made available to employ an editorial 
consultant. 

“API Technical Abstracts” is to be 
expanded to cover publications of 
pertinent government bureaus and to 
abstract papers and reports of ASTM 
and CRC. Back issues will be made 
available in a yearly volume for $500. 
C. B. Gale, American Oil Co., has 
succeeded H. W. Field, Atlantic, as 
chairman of the administrative com- 
mittee on abstracting. Kate Ornsen, 
Sun Oil, is chairman of the advisory 
subcommittee. 

A complete series of oil viscosity 
standards up to 10,000 Saybolt seconds 
is being developed by the Subcom- 


mittee on Viscosity Standards in col- 
laboration with ASTM. Chairman is 
J. C. Geniesse, Atlantic Refining Co. 
This would result in seven standards 
to replace the present three. Con- 
sideration is being given to supplying 
standards in 4- and 16-0z containers 
instead of the current 8- and 32-o0z, 
because of the growing use of kine- 
matic equipment. 

The Subcommittee on International 
Standards; chairman, H. W. Field, 
Atlantic, canvassed 18 foreign coun- 
tries to determine test methtods cus- 
tomarily used for kinematic viscosity, 
flash point, and TEL. Aim was to see 
whether there was sufficient foreign 
use of ASTM or equivalent methods 
to propose such procedures as Inter- 
national Standards. Returns on flash 
point were discouraging; but there was 
more unanimity on the other two, 


Refinery Equipment 


mfg. in 1952 
Aside from 
Ducommun is 





i reg committee continues to serve 
the industry in the design, con- 
struction, inspection, and maintenance 
of equipment. Much of the work is 
done by 10 subcommittees assisted by 
6 manufacturers’ subcommittees and 
one designers’ group, reports on which 
follow: 

Refinery Inspection Supervisors’ 
subcommittee continues work on the 
“Guide for Inspection of Refinery 
Equipment.” W. K. Brown, Standard 
Oil Co. (Indiana), chairman the past 
three years, has turned his post over 
to R. B. Sykes, American Oil Co. J. 
H. Rickerman, M. W. Kellogg Co., is 
chairman of a designers’ subcommittee. 

Subcommittee on Electrical Equip- 
ment, chairman L. M. Goldsmith, 
Atlantic Refining Co., has completed 
a revision of RP-500 and is working 
on a manual of recommended prac- 
tices for installations. It is sponsoring 
a session at the Philadelphia meeting. 

Subcommittee on Mechanical Equip- 
ment, chairman E. F. Voss, Humble 
Oil & Refining Co., has prepared for 
reissue API-610, “Specifications for 
Centrifugal Pumps for General Re- 
finery Services.” and is working on 


JOHN C. DUCOMMUN, chairman 


General manager of mfg. and a director, Standard Oil 
Co. (Indiana), Mr. Ducommun is also a director of Calumet 
Nitrogen Products Co. Born in Iowa, and a graduate of 
Morningside College, he received his BS, MS, and profes 
sional degrees in civil engrg. from the University of Iowa. 
He joined Indiana Standard in 1929 as a design engineer at 
Whiting and organized the engineering inspection dept. He 
became manager at Whiting in 1948 and asst. genl. mgr. of 


company duties and API participation, Mr 


active im many civic organizations 


standards for mechanical drive tur- 
bines and centrifugal compressors. 
Manufacturers’ subcommittees are led 
by T. P. Latimer, Clark Bros Co., and 
R. C. Twombly, Westinghouse Corp. 

Subcommittee on Corrosion, chair- 
man, F. A. L. Holloway, Esso Stand- 
ard Oil Co., has several reports on 
the way to publication. Other work 
continues, including an API-sponsored 
project on high temperature H.S cor- 
rosion at a large university. A session 
is being sponsored at Philadelphia. 

Subcommittee on Tubing, chairman, 
L. G. Molique, Phillips, is drafting a 
recommended practice for heater tube 
thickness calculations. It is also de- 
veloping recommended practices for 
standardization of fired heater tubes 
and exchanger tubing. 

Subcommittee on Instruments, chair- 
man, George Ehly, Atlantic, continues 
preparation of a manual of recom- 
mended practices for installation of 
instruments and control systems. It is 
sponsoring a session at Philadelphia. 

Subcommittee on Piping and Valves, 
chairman, J. P. Mooney, Humble, has 
prepared an addenda to API-600, 
“Specifications for Flanged and Weld- 


justifying further work. 

A session on motor fuels at the 
Philadelphia Refining Division meet- 
ing has been jointly sponsored with 
the Automotive Research Committee. 


Committte Meetings in Philadelphia 


Abstracting Advisory subcomm, Kate Orn 
sen, chairman; 
Mon, May 13, 2:00 pm to 5:00 pm 
Room 540 
Administrative comm on abstracting, C. B 
Gale, chairman; 
Tues, May 14, 9:00 am to 12 n, Room 546 
Glossary subcomm, W. A. Myers, chairman; 
Sat, May 11, 9:00 am to 12 n, Room 546 
International Standards subcomm, H. W 
Field, chairman; 
Sun, May 12, 2:00 pm to 5:00 pm 
Room 540 
Petroleum Products comm, L. ¢ 
chairman; 
Wed, May 15, 9:00 am to 12 n 
Pennsylvania Ballroom East 


Beard, Jr., 


ing End Steel Gate and Plug Valves 
for Refinery Use,” with the assistance 
of a manufacturers’ subcommittee, 
chairman, W. P. Kliment, Crane Co. 

Subcommittee on Low- Pressure 
Welded Storage Tanks, chairman, W. 
L. Bowler, Pure Oil Co., is preparing 
an addenda to API-620, “Recom- 
mended Rules for the Design and 
Construction of Large, Low-Pressure 
Welded Storage Tanks,” assisted by a 
manufacturers’ subcommittee, chair- 
man, F. L. Plummer, Hammond Iron 
Works. 

Subcommittee on Unfired Pressure 
Vessels, chairman, J. J. Rees, Socony, 
is preparing a recommended practice 
for in-service inspection of vessels. 
that will incorporate many provisions 
of Section I of the discontinued API- 
ASME Code for Unfired Pressure 
Vessels. It is also preparing rules for 
the design of alloy-clad pressure 
vessels. 

Subcommittee on Pressure-Reliev- 
ing Systems, chairman, E. D. Under- 
wood, Shell Oil Co., will consider a 
general revision of RP-520 on the 
design and construction of refinery 
pressure-relieving systems, assisted by 
a manufacturers’ subcommittee, chair- 
man, Lee P. Stillman, Manning Max- 
well & Moore, Inc. 


Committee Meetings in Philadelphia 


Corrosion subcomm, F. A. I 
chairman; 
Wed, May 8, 9:00 am to 5:00 pm 
Independence Room 
Thur, May 9, 9:00 am to 5.00 pm 
Independence Room 


Holloway, 


Electrical Equipment subcomm, | 
smith, chairman; 
Sat, May 11, 9:00 am to 5:00 pm 
Room 540 
Mon, May 13, 9:00 am to 12 n 
Room 540 


M. Gold 
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comm, J. ¢ Ducommun, chau 


Executive 
man 
Mon, 
Room 546 


May 


13, 2:00 pm to 5:00 pm 


subcomm, G. N. Ehly, cha 


Instruments 
man 
Thurs, May 9, 9:00 am to 5:00 pm 
Room 540 
Fri, May 10, 
Room 554 

Low-Pressure Storage Tanks subcomm, W 
L. Bowler, chairman; 


9:00 am to 45:00 pm 


Fri, May 10, 2:00 pm to 5:00 pm 
Room 548 

Mechanical Equipment subcomm, E. | 
Voss, chairman; jointly with Mfgrs sub 


comm on Mechanical Drive Turbines, 
R. C. Twombly, chairman; 
Wed, May 8&8, 9:00 am to 


Constitution Room 


5-00 pm 


Thurs, May 9, 9:00 am to 12 n 
Constitution Room 
Mechanical Equipment subcomm, jointly 
with Mfgrs. subcomm on Centrifugal 


Compressors, T. P. Latimer, chairman 
Thurs, May 9, 2:00 pm to 5:00 pm 
Constitution Room 
Fri, May 10, 9:00 am to 5:00 pm 
Constitution Room 

Piping & Valves subcomm, J. P 
chairman; 
Fri, May 10, 9:00 
Independence Room 

Pressure-Relieving Systems subcomm, E. D 
Underwood, chairman 
Wed, May 8, 2:00 pm to 5:00 pm 
Connie Mack Room 

Refinery Equipment comm, J. ¢ 
mun, Chairman; 
Tues, May 14, 9:00 
Connie Mack Room 


Mooney, 


am to 5:00 pm 


Ducom 


am to l2 n 


API Mid-Year Meeting Program 


What You'll Hear at Philadelphia 


\ 


O MATTER what your field of interest in petroleum processing 
might be, the program for the 22nd Mid-Year Meeting of the 


API Division of Refining promises plenty. Highlights include: 


@ Corrosion in catalytic reforming—hydrogen attack on steel 


@ Fuels for tomorrow’s cars. 


@ Isomerization and reforming and their place in the octane race. 


@ Training today needs a basic managerial philosophy. 


@ Progress report on how data logging can help you. 


Take a look at the impressive array of 10 topics and almost 40 


individual papers to be presented. 


Then check the detailed program 


to see which sessions you won't want to miss. 

All told, there will be 11 sessions, plus one open dinner session 
The meeting runs from Monday, May 13, to noon, Thursday, May 
16. All sessions will be at the Hotel Sheraton, Philadelphia’s newest 

[he corrosion session, which starts off the meeting on Monday 
morning, includes five papers. The electrical equipment session offers 
three papers. There will be 12 papers in two consecutive sessions for 
the analytical research group. Three papers are being given in each 
of the following sessions: air pollution, fuels, and isomerization. Four 
papers will be presented in the morning session On isomerization and 
reforming. The instrumentation session includes two general papers 
and a panel discussion with three speakers. 

At the dinner meeting, API Certificates of Appreciation will be 


presented to D. P. Barnard, Standard Oil Co. (Indiana); H. W 


Field, 


Atlantic Refining Co.; J. Bennett Hill, Sun Oil Co.; and John Newton, 


Magnolia Petroleum Co. 


CORROSION 


Mon. May 13, 9:00 am 

Presiding: D. T. Shaw, Atlantic Re- 
fining Co. Session developed by 
Carl H. Samans, Standard Oil Co 
(Indiana) 

Corrosion in Catalytic Reforming and 
Associated Processes—Panel Report 
of the Corrosion Subcommittee, 
I B. Backensto, Socony Mobil 
Oil Co., Inc 

PROCESSING 


PETROLEUM April, 1957 


Some Typical Cases of Corrosion in 
Platformers, D. J. Bergman and 
S. A. Bjorkman, Universal Oil 
Products Co. 

Corrosion Control in Ultraformers, 
A. Dravnieks and Carl H. Samans, 
Standard Oil Co. (Indiana) 

Hydrogen Attack of Steel in Refinery 
Service, A. R. Ciuffreda and War- 
ren D. Rowland, Esso Research & 
Engineering Co 


API Division of Refining @ 


Refinery Inspection Supervisors’ subcomm 
R. B. Sykes, chairman; jointly with De 
signers’ subcomm on Refinery Inspec 
tions, J. H. Rickerman, chairman 
Fri, May 10, 9:00 am to §:00 pm 
Room 540 


Safety & Relief Valves, mfgrs. subcomm, | 
P. Stillman, chairman, 


Wed, May 8&8, 9:00 am to 12 n 
Connie Mack Room 

Tubing subcomm, L. G. Molique, chan 
man; 
Mon, May 13, 9:00 am to §:00 pm 


Room 4548 

Unfired Pressure 
Rees, chairman; 
Sat, May 11, 9:00 
Pennsylvania Ballroom East 

Valves, mfgrs. subcomm, W. P. Kliment, ch 
Thurs, May 9, 2:00 pm to $:00 pm 
Room 546 


Vessels subcomm, N. J 


am to 5:00 pm 


Corrosion in Crude Processing—Low 
pH vs High pH, J. A. Biehl and 
E. A. Schnake, Ohio Oil Co 


ELECTRICAL EQUIPMENT 


Mon, May 13, 2:00 pm 

Presiding: L. M. Goldsmith, Atlantic 
Refining Co. Session developed by 
Mr. Goldsmith 

Mineral Insulated (MI) Cable, C. A 
Jordan and T. J. Massar, General 
Cable Corp 

Air-Break vs Oil-Break Electrical 
Equipment for Use in Refineries, 
L. T. Ellis and W. R. Morton, 
General Electric Co 

Development and Design of Electrical 
Equipment for Use in Areas De- 
fined as Class Il in API standard 
RP-500, H. A. Wright, Allis 
Chalmers Mtg Co 


ANALYTICAL RESEARCH 


Mon,, May 13, 2:00 pm 

Presiding: Dayton H. Clewell, Socony 
Mobil Oil Co., Inc. Session devel- 
oped by B. J. Heinrich, Phillips 
Petroleum Co 

Spectrographic Determination of Ni- 
tric Oxide or Nitrogen Dioxide in 


Nitric Acid Plant Tail Gas, F. J 
O'Hara and O. N. Hinsvark, Girdle 
Co 


Determination of Traces of Water in 
Hydrocarbons in the Gasoline Boil- 
ing Range—Sample Handling and 
Interferences, }. W. Loveland, T. B 
Webster, C. P. Hablitzel, and G. W 
Reed, Sun Oil Co 

The Analysis and Biological Assess- 
ment of Petroleum-Based Insecti- 
cides, A. D. Harford, E. Thornton 
and N. J. McTaggart, British Petro 
leum Co. Ltd 
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What You'll Hear at Philadelphia 





. continuing program from preceding page. 22nd Mid-Year Meet- 
ing, American Petroleum Institute, Division of Refining, May 13-16, 
1957, Sheraton Hotel. 


Polarographic Estimation of Thio- 
phenes and Aromatic Sulfides in 
Petroleum and Its Fractions, H. V. 
Drushel and J. F. Miller, Mellon 
Institute of Industrial Research. 

Rapid Chromatographic Analysis of 
Soap-Thickened Greases, G. W. 
Powers, Jr. and F. J. Pehl, Stand- 
ard Oil Co. (Indiana) 

The Sequential Probability Ratio Test 
as a Novel Statistical Procedure in 
Analytical Chemistry, Anthony Bar- 
tholomay and B. L. Vallee, Harvard 
Medical School and Peter Bent 
Brigham Hospital. 

A Rapid Method for the Determina- 
tion of Zinc in Lubricating Oils, 
T. L. Marple, G. Matsuyama, and 
L. W. Burdett, Union Oil Co. of 
Calif. 


Mon, May 13, 7:30 pm. 

Presiding: L. W. Moore, American 
Oil Co. Session developed by Mr. 
Heinrich. 

Determination of Five to Seven Car- 
bon Saturates in Petroleum by Gas 
Chromatography, F. T. Eggertsen 
and S. Groennings, Shell Develop- 
ment Co. 

A Wet-Ash Spectrochemical Method 
for the Determination of Trace 
Metals in Petroleum Fractions, J. 
Hansen and C. R. Hodgkins, Esso 
Research & Engineering Co. 


The Determination of Trace Quanti- 


ties of Hydrocarbons in the Atmos- 
phere, E. R. Quiram and W. F. 
Biller, Esso Research & Engineer- 
ing Co. 

Influence of Olefin Structure on Bro- 
mine Number by Various Analytical 
Methods, E. H. Unger, Socony 
Mobil Oil Co. 


The Determination of Oil Refinery 


Effluent Water—A Report of the 
Subcommittee on Refinery Effluent 
Water Analytical Methods, J. B. 
Rather. Jr., Socony Mobil Oil Co. 


AIR POLLUTION 


Tues, May 14, 9:00 am. 

Presiding: John W. Newton, Magnolia 
Petroleum Co. Session developed 
by W. H. Claussen, California Re- 
search Corp. 

Further Developments in the Chem- 
istry of the Atmosphere, W. E. Scott 
and E. R. Stephens, and P. L. 
Hanst, The Franklin Institute. 

Damage to Vegetation by Polluted 
Atmosphere, J. T. Middleton, Uni- 
versity of California. 

Automobile Exhaust Gas—lIts Con- 
tributions to Air Pollution, C. M. 
Heinen, chairman, CFR Group on 
Composition of Exhaust Gas, 
Chrysler Corp. 
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FUELS 


Tues, May 14, 2:00 pm. 

Presiding: C. C. Naylor, Sun Oil Co. 
Session developed by J. B. Duck- 
worth, Standard Oil Co. (Indiana) 

Matching Gasoline Performance in 
Future Engines, C. A. Hall, H. A. 
Toulmin, Jr.. T. W. Warren, and 
J. B. Retzloff, Ethyl Corp. 

Road Octane Numbers of Tomorow’s 
Fuels in Tomorrow’s Cars, J. S. 
Bellah, J. J. Greytak, and W. E. 
Morris, Du Pont. 

A Refinery View of Fuels for the 
Future, Humble Oil & Refining Co. 


TRAINING 


Tues, May 14, 2:00 pm. 

Presiding: J. P. Warner, Esso Stand- 
ard Oil Co. Session developed by 
W. M. Read, Atlantic Refining Co., 
and W. E. Zimmerman, Sun Oil Co. 

Search for a Managerial Philosophy— 
a Basic Training Need, C. A. Oh- 
mann, Standard Oil Co. (Ohio) 

Recognition and Adjustment of Prob- 
lem Cases among Refinery Person- 
nel, J. T. Thorpe, Esso Standard 
Oil Co 


HANDLING KEROSINE 


Tues, May 14, 7:30 pm. 

Presiding: A. P. Frame, Cities Service 
Oil Co. Session developed by 
W. W. Scheumann, Cities Service 
& Development Co. 

Considerations Involved in Handling 
Kerosine, B. H. Rosen, Cities Serv- 
ice Research & Development Co.., 
and M. G. Zabetakis, U.S. Bureau 
of Mines. 


INSTRUMENTATION 


Wed, May 15, 9:00 am. 

Session developed by Geo. N. Ehly, 
Atlantic Refining Co. 

Intrinsic Safety in Instrument and 
Electrical Circuits, L. E. Cuckler, 
Robertshaw-Fulton Controls Co. 

A Progress Report on Data Logging- 
Panel Discussion. 
1—The Case History of Three Data 
Logging Systems, E. E. Ebner, Jr., 
Standard Oil Co. (Ohio) 


2—Data Logging, Scanning, and 


Information Systems Get All-Out 
Test at New Delaware Flying-A Re- 
finery, J. A. McDonald, Tidewater 
Oil Co. 

3—A User’s Appraisal of Auto- 
matic Data Logging, E. C. Mac- 
Mullan, Esso Research & Engineer- 
ing Co. 


Radoisotopes in Instrumentation, J. W 
Otvos, Shell Development Co. 


ISOMERIZATION 


Wed, May 15, 2:00 pm. 

Presiding: J. S. Worden, The Texas 
Co. Session developed by Cecil L. 
Brown, Esso Research & Engineer- 
ing Co. 

Isomate for Top Octanes, H. G. Krane 
and E. W. Kane, Standard Oil Co 
(Indiana) 

Isomerization Adds to Your Octane 
Picture, H. R. Crane, G. R. Wor- 
rell, and J. K. Ozawa, Atlantic Re- 
fining Co. 

The Iso-Kel Process, E. F. Schwarzen- 
bek, M. W. Kellogg Co. 


OPEN DINNER SESSION 


Wed, May 15, 7:00 pm. 

Presiding: H. W. Ferguson, API Vice 
President for Refining, and Humble 
Oil & Refining Co. Session devel- 
oped by C. H. Thayer, Sun Oil Co. 

Opening Remarks: H. W. Ferguson. 

Address: J. Howard Pew, Sun Oil Co. 
(Further details on the Dinner Ses- 
sion program will be available at 
the Mid-Year Meeting.) 


ISOMERIZATION & REFORMING 


Thurs, May 16, 9:00 am. 

Presiding: J. O. Timms, Gulf Oil Corp. 
Session developed by C. L. Brown, 
Esso Research & Engineering Co. 

Hydro-Isomerization by the Penex 
Process, D. H. Belden and V. Haen- 
sel, Universal Oil Products Co.; and 
W. C. Starnes and R. C. Zabor, 
Gulf Research & Development Co. 

High Octane Motor Blending Com- 
ponents from  Pentanes, Harold 
Shalit, W. S. Briggs, F. W. Kirsh. 
and J. B. Maerker, Houdry Process 
Corp. 

Dehydrogenative Reforming of Low- 
Boiling Saturates, A. Schneider and 
C. K. Donnell, Sun Oil Co., and 
D. H. Stevenson, Houdry Process 
Corp. 

Regenerative Platinum Catalyst Re- 
forming, H. C. Nix, Humble Oil & 
Refining Co. 


COMMITTEE MEETINGS 


(other than those listed with Com- 
mittee Reports on preceding pages) 
Advisory Committee; C. H. Thayer, 
chairman, Wed, May 15, 3:00 pm. 
Program Committee; L. W. Robbie, 
chairman, Thurs, May 16, 9:00 am. 
General Committee; H. W. Ferguson, 
chairman, Thurs, May 16, 12 n. 


PETROLEUM PROCESSING, April, 1957 
p 


ane 


sisi 




















Pe ais aa 


2 A le 





Does your writing suffer 
because of... 


Wrong attitudes 


Indifference to good writing, or a "pride 
of profession" that encourages stuffiness 
and defeats natural, direct communication 


Poor organization 


Not enough thinking out before writing, or 
simply ignorance of what a well organized 


piece of writing really is 


Insufficient knowledge of the reader 
What detail he needs and wants, where 
emphasis ought to be placed 


Slow-moving sentences 


Stilted, too dense, too long 


Dull presentation 


Unvaried visually, not enough illustration 


with the text 





Check your writing know-how 


Do you use these keys 
to good writing... 


Think before 
Plan what you're really out to say 
Make an outline 
Write it or think it 


ou write 


Follow the natural logic 


Your reader expects it 
Write crisp sentences 
Carry the reader along 


Use short, familiar words 


Beware of the stilted, slow ones 
Put conclusions at the start 

Don't make the reader search 
Don't be a stickler for grammar 


4% Employ widely followed usages 
Use active verbs 
Avoid the passive forms 
Consider your reader's interest 
Some don't care about formulae 


Take pride in clear writing 


It's something to be proud of 


WwW 





How Well Do You Write? 


RE YOU, like most technical men 
\ a poor writer? The chances are 
that by considering the points above 
able to make your reports, 
letters, and memos easier to read and 
understand. 


you ll be 


Each of the above 15 points is an 
important lesson for the career man. 
Without good writing your work can- 
not get the possible reception. 
Let’s take a closer look at the five big 
pitfalls. The ten keys to good writing 
will show up as logical conclusions 


best 


1 What is your attitude? 


It’s no fault of the scientist or engi- 
neer that he’s not a natural writer 
You don’t usually find aptitudes in 
abstract reasoning and _ calculation 
combined with high verbal skills in 


one person. But the engineer does 
have superior intelligence and a 


methodical habit of mind. He has 
himself to blame if he doesn’t use 
these qualities to work on what writing 
aptitude he has 


Remember, ideas are embedded in 
Writing, and the reader can easily 
spend more time sweating over the 
writing than appreciating the logic 
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of the thought. If you don't think 
management is aware of this, listen to 
this observation from a person who 
is high in manufacturing with an East 
Coast refining company: 

“Effective communication is as im- 
portant as technical proficiency, and 
writing is one of the main tools of 
communicating. In observing our own 
people I've noticed that 
could communicate ideas got more 
attention than people who couldn't.” 

You can hear this any day of the 
week from the people who have to 


those who 


read and act on the writing of tech- 
nical men 

Read the tips that follow, remem- 
ber them, and adopt a watch-dog at- 
titude next time you write. You'll get 
results. Your writing will read more 
easily and 
more quickly and surely 


your ideas will get across 


2 Organize your thinking first 


When you have something to write, 
the first thing to do, paradoxically, is 


to resist the 
write 


urge to sit down and 
Before writing, you should de- 
cide exactly what you want to say and 
in what order. This is part of the nec- 
task of organizing your writ- 
ing. As Norman Shidle says, in his ex- 
cellent “Clear Writing for Easy Read- 
ing” 

“The commonest faults in everyday 
writing result from lack of organiza- 
tion oftener than from inability to 
write words and sentences.” 

Pick out the major idea (or ideas) 
trying to put across. State 
this in one or two brief sentences and 
either write it down or put it on 
mental file. It will guide you in se- 
supporting details for your 


essary 


you are 


lecting 
outline 

Make an outline for writing of any 
complexity. Even with the ordinary 
business letter a mental outline is a 
good idea. The outline both singles 
out the details you want included and 
orders them according to a natural 
logic. This logic is one of the most 
important things in clear writing. It 
should take the path of the reader's 
expectations and answer the questions 
he will ask mentally. 

Put your conclusion at the start and 











@ How well do you write? 


you will answer the main questions 
the reader is likely to have on his 
mind: “What's this all about, and what 
am I supposed to do?” You'll also per- 
mit him to grab the gist of your writ- 
ing and stop, if that’s all he wants. 
A summary at the beginning is famil- 
iar procedure in a report, but did you 
ever try the same thing with a memo 
or letter? 


Dear Mr. Chadwick: 

We have decided to take your 
advice and try the 1'4-chrome 
'2-molybdenum material in our 
heat exchanger shells. We made 
this decision after testing the 
samples you gave us for two 
months at operating tempera- 
tures (details of your tests) . 


Isn't that a much brisker, more read- 
able attack than the approach you so 
often see: (1) background of the cor- 
respondence, (2) description of tests, 
(3) conclusions from tests, (4) decision 
to follow advice, (5) order for ma- 
terials 


3 Know the reader, his needs 


“What's his special interest?” is a 
question you should ask yourself often 
as you plot the course of your writing. 
There are always places where one step 
seems as logical as another. Sometimes 
it's pure guesswork. But your reader’s 
line of interest will often provide the 
answer. 

Emphasis as well as sequence comes 
in here, too. Your memo will pass 
through several hands but there is 
usually one reader more important 
than the others for you, and maybe 
he wants to know most of all how 
much your recommendations are go- 
ing to cost. You'll still want to lead 
off with the recommendations them- 
selves, but put in a reckoning of Cost 
soon afterward, before you detail the 
necessary changes. He wants to get 
at this information as quickly and 
easily as he can 

Watch the shift of interest as re- 
ports go up the line. The research 
director and chief engineer will care 
more about technical changes than the 
vice-president or board of directors. 
Cost and profitability will get more 
attention at the higher levels. 

Know what background your readers 
have in the problem under discussion. 
This will affect your choice of details 
to include and the language you use 
Chemical reactions may be a jungle to 
the board of directors or even to a 
vice-president. What your audience 
knows will also tell you how far back 
in the story to go when expanding your 
main conclusions 





Take another look 
at technical writing 


This article contains an analysis of 
what’s wrong with technical writing 
and how to improve it. It's the con- 
densed wisdom of a number of good 
“How to” books. We've taken the 
leading ideas, added some of our own 
experience with technical writing, and 
organized this quick-reading survey. 

Though it’s no secret that much 
technical writing is poor, some further 
evidence from the oil industry was 
offered at a recent meeting of an 
American Chemical Society group. 
Two men from Esso Research & Engi- 
neering Co. discussed a study of recent 
technical school graduates and _ their 
supervisors. The subjects were in the 
research company and in Esso Stand- 
ard Oil Co. The “greatest weakness” 
of the young technical men, according 
to 45% of their supervisors, was in 
letter and report writing. 





4 Speed writing, cut density 


Use simple, familiar words, even if 
you have to replace one with two. As 
several writers have pointed out, it’s 
not merely the number of words but 
also the “density” of the language that 
affects comprehension. Many com- 
plicated words are necessary in tech- 
nical writing. But “ameliorate,” “ad- 
jacent to,” “terminate” and others like 
them serve no valid technical purpose 
and are better changed to “improve,” 
“next to.” and “end.” 
Keep down average sentence length. 
The most readable magazines (Readers 
Digest, Saturday Evening Post, etc.) 
average about 18 words per sentence. 
A way to insure shorter sentences is by 
landing heavily on the technical man’s 
pet qualifying phrase, such as “how- 
ever,” “in the long run,” “preferably,” 
etc. Another way is to hold down the 
ideas per sentence. Here’s an actual 
sentence a technical writer expected 
his readers to grasp. It has 67 words: 
Tests made with a mass of silica- 
alumina gel having a particle size 
of about 60-90 microns, fluidized 
with air flowing at a velocity of 
0.67 ft per second in a 1% in.- 
diameter tube 30-in. long, and 
having a 3-in. dense phase, showed 
that, with an inclination even as 
slight as 1°10 second, an en- 
trainment reduction of about 
90° could be effected. 

Cut this into shorter ideas, blue-pencil 





the “padding,” and you get 60 words 

in three sentences: 
Tests showed that, with an in- 
clination as little as 1°10 seconds, 
entrainment reduction of 90% is 
possible. A mass of silica-alumina 
gel having a particle size of about 
60-90 microns was used. It was 
fluidized with air moving at 0.67 
ft/second in a tube 1% in. in 
diameter, 30 in. long, with a 3-in. 
dense phase. 

It is still a highly technical bit of writ- 

ing. But it’s now more readable. 

Use active rather than passive verbs. 
They give sentences more life and 
movement: 

The purchases have been author- 

ized by our research director 
is better as: 

Our research director authorized 

the purchases 

Cut out stuffy, “academic” phrases 
or shorten them as in the parentheses: 
“in order to” (to) “with reference to” 
(about), “in such a way as to” (so as 
to), “for the determination of” (to 
find). 

Don’t be a fussy grammarian. Avoid 
the eminently correct, but uncollo- 
quial, forms when they aren’t natural 
to you. Your writing will have more 
ease and directness if it approaches 
the way you talk. Winston Churchill 
once satirized the ultra-correct type 
of writing when he was criticized for 
putting prepositions at the end of 
phrases. His reply: “That is an arrant 
pedantry up with which I shall not 
put.” 


5 Brighten the presentation 


Bring light into your page of writing 
by breaking up long blocks of print 
into paragraphs. Also, add extra space 
between paragraphs to help organize 
the page into more readable units. 

Use lists for items enumerated in 
your text. Putting them into (1) (2) 
(3) form does wonders for readibility. 
Give each number a separate para- 
graph. Indent these paragraphs—as 
well as any extensive quotes—for a 
more varied appearance of the page. 

Work up illustrations whenever you 
can. A sketch or a graph makes quick- 
er contact with your reader’s mind. 
But don’t omit full explanation of 
your illustration. Pictures need text. 
just as text needs pictures. 


Use this primer in your writing. It 
will help you in that basic job of all 
business writing: to get across ideas 
and information. Any extra clarity 
or “lift’ your wording can provide 
is a courtesy to your reader and a re- 
ward to yourself. 
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Part Hl—Design Procedures for Forced Convection 











Heat Transfer on the Shell Side 





PAIR OF BUNDLES with plain and finned tubes used in forced convection heat transfer tests 


Low-Finned Exchanger Tubing 


... heat transfer coefficients and other 
basic information for the design engineer 


The development of low-finned tubing 
permits designers of shell-and-tube heat ex- 
changers to take advantage of extended 
surface in smaller diameter tubes. 

Such fins, however, have brought some 
new problems into design calculations. Au- 
thor Newell helps the designer work with 
this type of tubing. In the earlier two parts 
of this series, he introduced you to some 
of the characteristics of extended surface 
and their effects on heat transfer calcula- 
tions. This is the third and final part. 


rEUNHE use of low-finned heat exchanger tubing with 
| 16 or 19 integrally formed spiral fins per inch can 
save a portion of heat exchanger costs for process plants 
lt is difficult, though, to make generalized cost com 
parisons between low-finned tubing and bare heat ex 
changer tubing because the relative cost varies with 
application, design and metal used. The cost of the 
tubing is only part of the costs that are affected 

When exchangers are designed with low-finned tub 
ing. there will be fewer tubes, and fewer tubes mean 
smaller shells. Smaller shells require smaller diameter 
heads, flanges and tube sheets. These are real savings 
i? material costs. Fewer tubes mean fewer holes to drili 
and fewer rolling-in operations. This labor reduction ts 
the big saving in low-finned units 

Smaller units weigh less so that lighter support struc 
tures are needed and shipping costs are lower. Where 
space is: at a premium, smaller units with low-finned 
tubing fit in easier 

A technical background to the use of this low-finned 
tubing has been developed in Parts | and 2 of this series 
71-77, March, pp. 86-90.) In Part | 


a better 


(Feb.. pp 
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concept which facilitates the design of heat exchangers 
with low-finned tubing was introduced. The concept was 
of a fin resistance to be applied in the overall coefficient 
equation, Equation 2, like a fouling factor. In Part 2, 
the use and design of low-finned tubing in condensers 
were studied 

In this third and final section, methods for designing 
units for forced convection heat transfer without change 


of phase are discussed 


Physical Dimensions for Design 
With Low-Finned Tubing 


All of the physical dimensions that are needed for 
thermal design of tubular heat exchangers with low 
finned tubing are given in Table | in Part 1 of this 
series. In following the procedures outlined, reterence 
should be made to Table | and the notes on Table | 


Forced Convection Heat Transfer for Liquids 
Outside Low-Finned Tubes 


Film coefficients of heat transfer for fluids flowing 


outside tubes in heat exchangers are derived from an 
equation of the form 


7 -() (YE) ° 


Ihe two principally used values for Z, the linear di 


( 


mension in the Reynolds number, have been D, the out 
side diameter, and D,, the volumetric hydraulic diame 
ter. Factor C is a function of the bundle design, and G 


Since authoring this series of articles, Mr. Newell has become 
ssociated with Dutton-Williams Ltd... Calgary, Alberta 
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Represents A. 


Fig. 7—SECTION ALONG CENTER of exchanger showing new cross-flow 


A, and difference in baffle pitch 


the mass velocity is calculated according to the par- 
ticular “method” of design. 

Williams and Katz‘'*’ reported the results of a series 
of tests on three pairs of tube bundles which were made 
up with one bundle of each pair containing low-finned 
tubes and the other, bare tubes. The bundles were alike 
in all other respects. (See photographs. ) 

The baffles shown in the photographs have identical 
window cuts and are spaced at the same pitch. Tubes of 
'2- and *4-in. outside diameter were made up in bundles 
for an exchanger with an 8-in. diameter shell and the 
‘s-in. diameter tubes in bundles for a 6-in. shell. The 
tubes in the test bundles | to 4, inclusive, were arranged 
in a conventional equilateral triangular pattern but with 
the added feature of a “shell circle” of tubes around the 
outside of the bundle at the outer tube limit. Bundles 
5 and 6 did not contain enough tubes to establish a 
regular pattern but did have a shell circle. 

Williams and Katz used the “method” of Donohue'!?? 
to correlate their test data. In this method, the fluid mass 
velocity G of Equation 10 is calculated as the geometric 
mean of the velocity through the baffle window opening, 
and the velocity across the tube bundle between baffles. 
For bare tubes, Donohue, Williams and Katz used D, 
the outside diameter of the tube for D in Equation 
10. For low-finned tubes, Williams and Katz introduced 
a new value, D,, an equivalent diameter defined as the 
outside diameter of a hypothetical bare tube with the 
same volumetric displacement as a low-finned tube. 

The outside diameter of the fins of low-finned tubing 
is less by a few thousandths of an inch of an equivalent 
bare tube or of the bare end of a low-finned tube. As 





Table 4—Values for Forced Convection Heat 
Transfer Correlation Obtained by Williams & Katz 


by Ratio: 

Bundle Ref 13 C’ finned 
No. d, ord, Eqn 4b to C’ bare 

1 0.78] 0.356 | 

i _ 0.72 

? 0.660 0.255 | 

3 0.504 0.302 | 

4 0.416 0.205 | 0.68 

5 0.621 * 

6 0.620 

Average ratio 0.70 


*Bundles § and 6 did not have enough tubes to provide a regu 
larly recurring pattern, and were not calculated 
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Shaded Area 
Represents A, 


Fig. 8-SECTION ACROSS exchang- 
er showing baffle net flow area 


a result of this smaller diameter there is extra clearance 
between the top of the fins and the baffle hole inside 
diameter. 

In the units tested. this clearance with low-finned tubes, 
as well as a channel for flow between the spiral fins, 
allows more fluid to leak from crossflow to crossflow via 
the baffle holes instead of flowing across the tube bun- 
dle, than would normally leak in a bare tube unit. The 
baffle thickness was 0.064 inches (Table‘'?!), whereas 
the minimum baffle thickness recommended by TEMA 
standards''') for Class R exchangers is 0.125 in. for shells 
to 13-in. I1.D. and increases to 0.25 in. for larger sizes 
with baffle pitches 12 in. and over. 

In small units, the ratio of the tube leakage area to 
the cross flow area is relatively high compared to bigger 
shells with wider pitch. Also, the effect of leakage be- 
tween the O.D. of the baffle and 1.D. of the shell is much 
more pronounced in small units and in units with narrow 
baffle pitch than those with a wide pitch of larger size. 

In other words, for the same mass velocity, leakage 
has more effect on the transfer coefficient for small flow 
rate (consequently closer baffle spacing) than for large 
flow rates. 

The values for C’ for Equation 4b of Williams and 
Katz, which is the same as C of Equation 10 are shown 
in Table 4 for Bundles | to 4. As mentioned above, the 
film coefficients for low-finned tube bundles will be lower 
than for bare tube bundles, and this is reflected in the 
lower value of C for bundles 2 and 4. 


Calculation Procedure for Forced Convection 
Heat Transfer on the Shell Side of 
Heat Exchangers 


Shell side coefficients for heat exchangers with low- 
finned tubing are calculated from the equation 


To facilitate the use of this equation, the following 
step by step procedure is recommended: 
Step 1—Evaluate the mass velocity, G,,,,: 


G, WF ef Ban: « ( I: 


tnt 
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REYNOLD'S NUMBER D,G,,, FOR HEAT TRANSFER, D,G. FOR PRESSURE DROP 
a Ab 
Fig. 9—HEAT TRANSFER and friction factors for low-finned tubing 
‘ For oil-to-oil units (also applies to tube side) 
where 1 VA. °A 13 sd 
i] Lower of 7, or T. 0.45 (T. T,) (19) 
In Fig. 7, the shaded portion between baffles DD and 
EE represents A,. As can be seen in Fig. 7, the cross For other fluids, the best method of determining 7 
flow area at the first and last flow paths is greater than is by the method given in TEMA Standards, p. 98, Fig 
intermediate ones. A, is a weighted value to compensate T-5'''), where 
for this effect. / Lower of 7,. or 7 F(T, Ts) 
BP(d,—nsd. 14 Evaluate k, C,, and uw at the 7 and calculate the 
144 physical properties group, A(C i/k)! 4 
2(BP,.)(Ace) +(BP)(Ac)(nm4—1 s Step 3—Calculate the Reynolds number, D,G,,,/\ 
ind i 2BP.+(n,—-1)BP os (D,=d,/12, see Column 5, Table 1. Part I, for values 
ot d,) 
4, is the net area for flow of the baffle window and is 
represented by the shaded portion in Fig. 8. Step 4—Read j, from Curve A of Fig. 9. This curve 
Kid Ny, 
1, 16 
144 
; ; Table 5—Factors to Simplify Evaluation of A 
Values of Ky may be obtained from Table 5 for various and n, in Shell Side Heat Transfer and 
baffle cuts. Values of a, appear in Column 8, Table 1, Pressure Drop Equations 
Part I (Feb., p. 73). 
K, is factor for evaluating A 
Step 2—Determine the design mean temperature of the K, is factor for evaluating n 
fluid. For petroleum fluids, this temperature can be satis Baffle Cut K K 
factorily approximated as follows: 0.25 d, 0.154 0.705 
0.30 d 0.198 0.647 
For water cooled units: 0.35 d 0.245 0.593 
T p= T2+0.3(7T,;—T2) (17) 0.40 d 0.293 0.538 
For steam heated units: 0.45 d 0.343 0.482 
T oy=T1+-0.55(T2—T}) (18) 
é 
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EXTENT OF FOULING in low-finned tubes in a gaso- 


line condenser 


applies to equilateral triangular tube arrangements with 
P/d=1.25 
Donohue''*! determined C.=0.22 for commercial ex 
changers with unbored shells and bare tubes. The posi 
tion of Curve A was determined by multiplying 0.22 by 
0.70 to give C. for low-finned tubing O.155 
Multiplying factors for other tube pitches and ar 
rangements are given as follows 
Multi- 
Arrangement Pd plier 
Square-in-line pitch 1.25 0.90 
Square-in-line pitch 1.33 0.80 
These multipliers are applied to the j, values read trom 
Curve A of Fig. 9 
Step 5— Calculate /,,"/ 4 
. c 2 
dD. 
Step 6— The wall temperature, 7,,., is calculated by the 
methods described by Kern‘'*!. If the outside fluid is the 
hot fluid, and the outside average temperature is 7 
| und the inside average temperature /,,, then 


When the hot fluid is inside the tubes, these become 


22 
1 / 23 
Step 7—Obtain wu, and (u/u,)"" 














Step 8—TIhe corrected shell side film coefficient ts 
h”=(h,"/o) 4 


Step 9 


Ihe modified coefficient ts 


Step 10—The fin resistance » 
Feb., p. 76) 


is read from Fig. 3 (Part 


Step 11 Both / and 7 


~ 
tion c 


are used directly in Equa 


Adjustment of Existing Design Methods 
For Low-Finned Tubing 

The Donohue “method” of calculating shell side 
coefficients given in the preceding section is not used 
by all designers. Of real interest to these designers is 
the relative performance of low-finned tubing to that of 
bare tubing. It appears possible to apply a correction 
factor which will account for the performance loss due 
to the leakage through the EXTRA clearance between the 
batfle tube holes and the fin outside diameter, particularly 
when These 


values of any other cor 


small exchangers are 
applied to the ¢ 


being considered 
factors are 
relation. 
In adjusting any method of design, it must be re 
membered that the cross-flow net free area must be 
calculated on the basis of low-finned tubing dimensions; 


e., d, must be used instead of d for the projected width 
of the tube. Baffle window net areas are calculated with 
the values of a, given in Column &, Table 1, Part | (Feb.., 
p. 73). 

If D is the dimension value used in the existing cor 
relation, then D, ts simply substituted for it in the Reyn 
olds number, and in the design equation, and C ts multi 
plied by 0.70, thus 


arac,exininal ——) (FP) GY” 


Some correlations are based on D,, the volumetric hy 
draulic diameter. 


Db 


( 


instead of the tube outside diameter 
Ihe volumetric hydraulic diameters for low-finned tub 
ing are calculated by the equations 
For equilateral triangular pitch 
O.S66P / } 
3A 
For square pitch 
a / | 
3A 


The procedure for converting correlations using the 


volumetric hydraulic diameter is developed as follows 
Equation 10 is rearranged first 


pete Ur ° 


Now for bare tube, since all other values are equal 


f ( 
an 
D D 
where: ¢ the value for bare tube based on vol 
umetric hydraulic diameter 
D the volumetric hydraulic diameter of bare 


tube 
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Fig. 1O—-VARIATION of fouling factor with time 


Rearranging 
D i) ( ”y 


Now for low-finned tubing 


(haf ( 
st) 
}) DD 
where: ¢ the C value for low-finned tubing base« 
on volumetric hydraulic diameter 
D d |2 
Rearranging gives 
DD 
0.76 | 
D 
Therefore 
dD Db ().7¢ 
( ( s2 
Db D ( 


Dl 
Cymore.f ==") 3 
Dp 


Values of (DD,,/D_D,,.)°* are calculated for various 
tube pitches and applied to 0.7¢ The “method” is thus 
converted for designing with low-finned tubing 


Pressure Drop in Tube Bundles 

With Low-Finned Tubing 
The commercial publications’? ™) feature a design 
shell side pressure drop equation which is suitable for 
most plant process engineering studies. That equation ts 


given as follows (in psi per shell) 


vi = & ) | - +0.542( ) | si 


where: G, is the mass velocity through A,., andA,.’ ts the 
weighted net free flow area given by Equation 
15 in the section on shell side film coefficients 
1,, is the net free flow area through a baffle win 
dow as calculated by Equation 16 


f is the friction factor which may be read trom 
Fig. 9, Curve B, at the Reynolds number 
x: 

R is the Reynolds number based on the mass 


velocity G,’, and 7 
side heat transfer. 


as determined for shell 
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n, is the number of baffles past which the fluid 
must flow 

n, is the number of rows the fluid must cross 
from the center of area of a baffle window to 
the center of area of the adjacent baffle win- 
dow. and is determined from the equation, 
n,—K.d,/P. Values of Ks. are presented for 
common baffle cuts in Table 5. P is the tube 
pitch in the direction of flow 


Fouling in Heat Exchangers 
With Low-Finned Tubing 


Katz, Knudsen, Balekjian and Grover‘) reported re 
sults for experimental work on the fouling of low-finned 
tubing. In these tests, No. 5 fuel oil was continuously 
circulated through heat exchanger bundles for four weeks 
During the test, the oil was stored in an open tank and 
oxidation and evaporation changed its properties con 
siderably 

Similar runs were made on bundles of identical pro 
portions of low-finned tubing and bare tubing. Fig. 10 
is a plot of data from this work. At the end of the tests, 
the fouling factors of both bundles were below 0.005 
which is recommended by TEMA Standards''!’ for oil 
of this type, and further, the finned tube followed a pat 
tern of change of fouling factor similar to that of bare 
tube 

The photograph shows a close-up of fouled low-finned 
tubes in a gasoline condenser. This bundle had been tn 
service nine months condensing the overhead trom a 
tower with a dirty crude feed. Note that the fouling was 
heavier on the bare ends of the tubes. The fin profile was 
retained 

Acknowledgments 

The author wishes to thank both the Unifin Tube Co 
and Wolverine Tube, Division of Calumet and Hecla, 
Inc., for permission to publish this paper. Many thanks 
are also extended to Mr. Erik A. Utas, who assisted 
with the calculations and preparation of the figures, and 
to Miss Inez O'Neil, who typed the manuscripts 


Supplementary Bibliography 


Se also Fel 195 P ) 
(17) Donohue, D. A., Ind. & Eng Chem., Vol. 41, pp. 2499-2511 
(1949) 
S) Kern, D. QO. Prog Heat Transfer, McGraw-Hill Book 


Co., Inc New York (1950) 


Supplementary Nomenclature 
(See also Feb., 1957, p 72) 


1 Net tree area for flow through a baffle window, 
it 
f Net free area of crossflow between baffles on shell 


side of tube bundle, ft 


BP Ballle pitches, inches 

BP Baffle pitch at ends of bundle. inches 

( Correlating factor in forced-convection equation 
d Inside diameter of shell, inches 


d Volumetric hydraulic diameter, inches 
Volumetric hydraulic diameter for low-finned tub 


ing, inches 


G Geometric mean mass velocity through the shell 
side, lb/hr x ft 
n Number of baffles 
n Number of tubes in a row at exchanger center line 
normal to the direction of flow 
n Number of tubes passing through a baffle window 
8] 
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PETROLEUM PROCESSING tape recorded the last regional meet- 
ing of the Western Petroleum Refiners Ass'n in El Dorado, Ark. Here 
is the third series of technical tips on processing problems from the 
complete transcript (checked for accuracy by each speaker). Moder- 
ator of the panel of authorities that answered all questions was 
Harry K. Wheeler of Pan-Am Southern Corp., El Dorado, Ark. 
Members of the panel were: D. W. McGregor, Lummus Co.; Dr. 
A. K. Logwinuk, Houdry Process Corp.; R. R. Haig, Esso Research 
and Engineering Co.; A. A. Forter, Cities Service Refining Corp.; 
C. A. Hardcastle, Lion Oil Co.; Carl E. Bochow, Suntide Refining 
Co; Bruce Jones, McMurrey Refining Co.; Mark E. Houser, Republic 
Oil Refining Co.; R. R. Maddocks, Blaw-Knox Co.; and D. P. Thorn- 
ton, Jr., Universal Oil Products Co. 


Alkylation Problems 


Wheeler: Apparently there are some 
people who are having trouble 
with sulfuric acid alkylation plants 
and they want to know answers to 
a number of questions having to do 
with isobutane-olefin ratio, staging 
of the B-B feed, corrosion problems 
and the reactor effluent system. 
Bruce Jones of McMurrey Refining 
will handle the first three questions 
on olefin-isobutane ratio and yields 
and caustic wash. 


s Olefin-isobutane ratio and yields: What 
is the effect of olefin-isobutane ratio on yields 
and performance number of light alkylate in 
a sulfuric acid plant, and what is the yield of 
heavy alkylate? How can the yield of heavy alky- 
late be minimized? 





Jones 


Jones: The lower the olefin-isobutane 
ratio with all other conditions re- 
maining the same, the yield and per- 
formance number of light alkylate 
would increase. It should be realized, 
however, that this is simply one of 
several reaction variables that are 
considered important in this par- 
ticular process. 

For instance, the single most im- 
portant variable to consider from 
an Operating standpoint is acid con- 
sumption. With low acid consump- 


tion, you are probably maintaining overall reaction con- 
ditions conducive to the maximum performance number 
and maximum yield to light alkylate, and the minimum 
yield of heavy alkylate. To be more specific, with the 
experience we have had on our alkylation unit, we try 
to maintain a minimum of 50% of isobutane in the re- 
acted mix, or reactor effluent, and a minimum of 5 to | 
external isobutane to olefin ratio. We try to keep the 
reaction temperature as low as possible, although 32-35°F 
is a desirable minimum, and, of course, that is primarily 
a function of the throughput of the unit. In our par- 
ticular case at maximum throughputs, we've been run- 
ning around a 50° reactor temperature. 

You also will find it important to maintain a rea- 
sonably high acid to hydrocarbon ratio, and a spent acid- 
ity of around 92% in a cascade-type reactor. These four 
or five variables will control the yield of heavy alkylate, 
because heavy alkylate yield is predominantly a function 
of side reactions. In other words, if you have conditions 
that are conducive to the minimization of side reactions, 
such as polymerization and the formation of neutral 
esters, your yield of heavy alkylate will be reduced. 

Furthermore, the effect of feedstock is important. With 
butylenes, which are considered to be the best type of 
alkylation feedstock, you tend to make a higher yield 
of light alkylate, and a lower yield of heavy alkylate, 
with all other conditions being the same, compared to 
propylene or amylene alkylation. We have not had any 
experience with amylene alkylation at our plant, however. 

Our operations on mixed propylene-butylene feed- 
stocks, in which % to % of the total olefins is propylene, 
have indicated under the foregoing conditions a yield of 
heavy alkylate, based on total alkylate, of between 5 
and 6%. 


PETROLEUM PROCESSING, April, 1957 





J aes ci ll i 0 























eee 








a Varying olefin-isobutane ratio: In a Kel- 
logg type reactor what is effect on yield and 
performance number of varying the percentage 
of B-B feed to the various stages? 


Jones: We have not actually varied to any extent on our 
Kellogg type cascade reactor the percentage of B-B feed 
to the various stages. In other words, we have a 5 reactor 
system (5 in series) and we put about 20% of the total 
olefin feed to each of the 5 reactors. We vary these per- 
centages within fairly small limits only as required to 
balance the refrigeration system. 

By visualizing the situation, however, I think we can 
determine what the effect would be on yield and _ per- 
formance, if significant variations were introduced. If, 
for example, the amount of B-B feed going to one stage 
were doubled, and cut down on all others proportion- 
ally, you would tend to cut down, because of the con- 
stant speed of the mixer, your internal isobutane-olefin 
ratio and also tend to overload the refrigeration system, 
because of mechanical or physical limitations, of that per- 
ticular reaction zone. Thus, because of lowered internal 
isobutane-olefin ratio and sharply increased temperature 
in that particular zone, we would think as a result the 
quality would tend to fall off sharply—because of the in- 
creased side reactions—in that particular zone without 
sufficient off-setting improvement in the other zones. 

We did have one unique situation at the start up of 
our unit, which more or less bears out this analysis. 
Because of the failure of a transformer, we were limited 
on the amount of power that could be used on our 
alkylation unit for a few days. We were quite anxious 
to get into production, so we experimented around a 
bit with that situation because we could only run three 
of the five mixing zones, and we found that we had to 
cut out the first two zones, i.e., not run mixer or charge 
olefins, and run the last three zones. Otherwise. we 
would have excessive polymerization, high yields of heavy 
alkylate, large production of neutral esters, consequent 
fouling and plugging of fractionating equipment and so 
forth. That’s not exactly the question as it’s worded, but 
this is a related bit of experience we've had. 


a Testing caustic wash: What tests are used 
to determine the effectiveness of a caustic wash 
when treating reactor effluent from a sulfuric 
acid alkylation plant; and will the use of a caus- 
tic wash, water wash and organic inhibitors re- 
duce the fouling in a deisobutanizer preheater 
and the transfer line to the deisobutanizer? 


Jones: I can tell you what we do, as well as our under- 
standing of how some other people handle this situation. 
For control of our caustic wash, we have found it de- 
sirable to determine the build-up of neutral salts by the 
difference between the methyl-orange and the phenotha- 
lene end point, that is, expressed as percentages of sodium 
hydroxide. When that differential percentage reaches 1%. 
we dump the caustic. We do not have a constant addi- 
tion and removal of caustic as in some installations, 
but simply have a batch caustic system. 

Normally we must replace caustic every 3 to 5 days. 
We had a lot of trouble with caustic carryover until 
we arrived at this particular control technique. We rea- 
soned finally that the build-up of these foam-forming 
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neutral salts was causing the loss of caustic from our 
system rather than neutralization of acids. 

A secondary guide, because we have not found this 
M-O-Phenothalene differential perfect, is to continually 
check the pH of the water in our waterwash system. 
When it gets above 9.5, we renew the cautic. Some 
other people have successfully used an ASTM distilla- 
tion flash char test as a control technique. We believe 
our technique to be quicker and more satisfactory, how- 
ever, when caustic washing is involved. 

We're using a so-called organic corrosion inhibitor 
together with MEA to protect our fractionation system 
against plugging and corrosion. We've gone through 
quite an investigation of this problem—not a _ particu- 
larly scientific investigation, but one of practical cor- 
relation with plant onstream efficiency. 

When we started our study, we were only able to stay 
onstream for a matter of a few weeks. We were then 
using a corrosion inhibitor only to the deisobutanizer 
and rerun towers. We have sievedeck trays in all of 
our alkylation fractionating towers, and apparently our 
onstream problem resuited from plugging these trays with 
products of corrosion. These products of corrosion, | 
might add, were undoubtecly resulting from the de- 
composition of neutral esters into SO. in the presence 
of moisture. 

We had low pH’s (3.5-4.0) on the overhead water from 
our deisobutanizer, and also on the bottom product from 
our rerun column. We experienced severe corrosion in 
the bottom of the rerun column. By experimenting 
around with several combinations, we finally decided 
on a water-dispersable filming amine plus MEA. We're 
now using a Petromeen-MEA combination—something 
like five or ten parts per million—putting it into the 
overhead of the deiso-utanizer. and the rerun column, 
and simultaneously injecting it into the feed of each of 
these columns. Also, we're injecting this material into 
the discharge of the recirculating reboiler pump on the 
rerun tower. We have had very good success. We have 
now been onstream for nearly six months on this run, 
and the plant is performing quite well. 


Treating alkylate with absorbents: What 
has been the experience of other operators with 
the treating of sulfuric acid alkylation reactor 
effluent with absorbents? 

There's nobody on the panel that could an- 
swer this one. But, we think there probably is 
somebody in the audience that can. The recol- 
lection of the panel was that Sunray is treating 
reactor effluent with adsorbents. 


Eppard (DX-Sunray): Our West Tulsa refinery has de- 
veloped a bauxite adsorption treater for the sulfuric acid 
alkylation reactor effluent. This treater has proved very 
successful and has reduced the fouling in the towers 
and reboilers downstream from the reactors. This process 
is now available for licensing through M. W. Kellogg 
Co. I think that adsorption is taking out a lot of these 
materials that are giving trouble on down the line. They 
haven't, however, completely whipped this fouling of the 
reboiler on the alky rerun tower. 


Jones: | think from our investigations, Jack, that we 
could conclude that everyone has a certain amount of 


difficulty with reboiler fouling on the rerun column. That 
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@ Alkylation problems 


seems to be the toughest fouling problem on alkylation 
units, and in fact a lot of people have solved the prob- 
lem mechanically by installing two reboilers in parallel, 
piped up so that one can be down from cleaning while 
the other reboiler is onstream. 

In our particular situation we have two reboiler bun- 
dles—it’s a matter of about an hour's job to pull the 
bundle out and put another bundle in its place. How- 
ever, with the inhibitor-MEA treatment I’ve just de- 
scribed, we have been able to stay on for a month or 
six weeks now withoui changing reboilers, as opposed 
to a week or 10 days before using this treatment. 

We have also tried something that apparently is not 
supposed to work, but so far (for 9 or 10 months) it 
has—and that is, we've put admiralty tubes in our re- 
boiler bundles—on 350 Ib steam service—on the rerun 
column. Kellogg and some others are quite amazed at 
its success thus far. We were too, but we simply had to 
try it, because we didn’t have any steel tubes in the plant 
when the bundle required retubing. 


Eppard: Well, Harry, if there is anybody here that really 
would like to know more about that | think he should 
talk to Mr. Dons at our West Tulsa refinery. Or he 
could direct them to somebody there that could give 
him details 


s Using refrigeration and mixing: Are re- 
frigeration and mixing both being utilized in 
new HF alkylation units? If so, what is the 
effect of this mixing on the product quality and 
vield of both aviation and motor alkylate? How 
does this affect economics? 


Goldsby (Stratford Engineering Corp.): Mixing is be- 
ing recommended and is being installed in most of 
the new HF alkylation units. Apparently somewhat less 
mixing or less energy input is required in HF alkylation 
than in H.SO, alkylation, and less mixing is currently 
being provided. Perhaps the reason that less energy input 
is required is that the HF reaction mixture is consider- 
ably less viscous than the H.SO, reaction mixtures. Also, 
the isobutane is more soluble in the HF catalyst. 

Even higher concentrations of isobutane in the reacted 
mix, or higher external isobutane to olefin ratios, are 
used in HF alkylation than in sulfuric alkylation, so it 
seems reasonable that the reactions with the two different 
catalysts are in general controlled by the same variables 
or follow the same general principles. Thus, it seems rea- 
sonable also that mixing should contribute to low acid 
consumption and high product quality with both catalysts 

It would seem reasonable that without mixing or with 
less mixing, more favorable conditions, such as a higher 
isobutane to olefin ratio, would be required to give satis- 
factory acid consumption and product quality. Or, vice 
versa, if reasonably good mixing is used, it should be 
possible to ease off on some of the other reaction condi- 
tions. Actually this seems to work out in practice 

Regarding the use of refrigeration, there seems to be 
no question but that the product quality improves as 
the temperatures are lowered from about 90-100°F, and 
it seems reasonable that the acid consumption would 
decrease when a lower temperature is used. However, 
the exact temperature required, or the optimum tem- 
peratures, are not as well established in HF alkylation 
as in H,SO, alkylation, except that temperatures as 
low as those used in H.SO, alkylation apparently are not 
required 
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Some HF units use butane refrigeration rather than 
water cooling to avoid the possibility of having the corro- 
sive condition resulting from HF and water, and fairly 
recently some have been converted to deep well water 
cooling so that a temperature of around 80°F or lower 
may be maintained. 

At least two large HF units were converted some 
years ago to refrigeration so as to be able to operate 
with a temperature considerably lower than could be 
obtained with cooling water. This was prompted by the 
observation that during winter operation considerably 
higher octane alkylate was obtained. Both of these units 
also have good mixing. We understand one of the units 
is Operating at about the design rate of production and 
is making quite high quality alkylate considerably better 
than most other units, with less favorable reaction con- 
ditions. The other unit is operating at least double the 
design capacity and yet is making alkylate sufficiently 
high in quality that the aviation fraction may be blended 
with isopentane and without toluene to meet specifications 
for 115-145 aviation gasoline. 

It seems reasonable to assume that as new HF alkyla- 
tion units are installed and old ones are converted to in- 
crease the capacity and improve the quality, refrigeration 
will be used, because effluent refrigeration is applicable 
to HF alkylation as well as to H.SO, alkylation. 

By using effluent refrigeration, high isobutane to olefin 
ratios on the order of 8 or 9 to | may be obtained with 
only about a ratio of 2'2 to | coming from the deiso- 
butanizer, and at the same time refrigeration may also 
be economically obtained to give any desired tempera- 
ture. In other words, with effluent refrigeration, con- 
siderably lower temperatures may be obtained than with 
water cooling and at the same time a high isobutane 
concentration in the reacted mix may be obtained. 

Perhaps it should be mentioned that although the 
effect of temperature is not as well understood in HF 
alkylation as in H,SO, alkylation, in general the quality 
of the product obtained in H.SO, alkylation is higher 
than that obtained in water cooled HF alkylation. Hence, 
as far as quality is concerned, there is an incentive to 
favor the HF reaction by temperature as well as a high 
isobutane concentration. 

A quantitative measure of the economics of mixing 
and refrigeration as related to aviation and motor alky- 
late may be answered only for a specific case, and even 
then quite a few assumptions must be made. However, 
the industry has found in recent years in H»SO, alkyla- 
tion, and it is particularly true at the present time, that 
the improved product quality, yield and acid consumption 
of aviation and motor alkylate that may be realized with 
good mixing and adequate refrigeration, and in general 
by utilizing optimum or near optimum reaction con- 
ditions, are well justified economically. 

Co the best of my knowledge, no H.SO, plants are 
being installed today to make low quality alkylate. High 
quality aviation alkylate with a Performance Number otf 
around 160 with 4.6 cc of TEL, of course, requires no 
toluene and is quite flexible in blending to meet speci- 
fications for 115-145 aviation gasoline. High quality 
total alkylate has an end point well under 400°F, so 
all of it may be used in motor fuel without rerunning, 
which represents an appreciable increase in yield. With 
3 cc of TEL it has an octane value well above 100. So 
it seems reasonable that the utilization of suitable reaction 
conditions, such as good mixing and lower temperatures 
than can be obtained with cooling water, would also be 
well justified economically for HF alkylation. 

Aside from the question of the economics of product 
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juality and yield, many refiners are finding today that 
competition is forcing them to make. just about the best 
products possible. In other words, competition rather 
han economics is the controlling factor. Accordingly, 
some now consider the safest procedure is to design 
for the highest quality alkylate or not far short of it 
especially because the differential in capital cost should 
have a short pay-out period 


Allen (Phillips):| might mention that in the two operat- 
ing HF alkylation units of Phillips that we are running 
and have run for several years we have no mixers in 
our reactors. With proper apologies to Stratford, dis- 
continuing the mixing is the best thing that has happened 
to HF alkylation in a long while. Besides a large reduc- 
tion in utilities cost, it has removed the largest main- 
tenance item 


Wheeler: Are you still using the Stratford vessels? 


Allen: Yes, but principally as heat exchangers. We haven't 
yet run out of on-hand Stratford shells 


NEWS in VIEWS 


Alkylation problems @ 


a Refrigeration benefits: What are the spe 
cific benefits to be realized from refrigeration 
in the way of performance number on butylene 
alkylate and amylene alkylate? 


Allen: | would like to pass that question on to anyone 
else that may have the answer. From our normal range 
of operating temperatures, limited by cooling water, and 
operating principally on mixed propylene-butylene feed 
stocks, we see no positive advantage for refrigeration 
General indications are that refrigeration might do some 
good, particularly in alkylating butylenes alone, but we 
cannot prove it from our operations 


In May... 
Distillation, Thermal Cracking, 


and Coking 





AXIAL COMPRESSOR FOR BUTADIENE. 
Slated for Petro-Tex Chemical Corp.'s Houston 
plant, this giant compressor will soon be moving 
172,500 cfm of butane in a new Houdry de- 
hydrogenation unit. A 4500 hp steam turbine 
drives the 12 stage component. Dimensions are 
height—1I1 ft, length—16'2 ft, width—10'% ft 
Inlet port is 7 ft in diameter 


BUTADIENE REACTORS NEAR COMPLE- 

TION at Firestone’s Orange, Texas, plant. The 

40,000-t/ yr installation is the first to be built 

solely by a rubber company. Finished product 

will be shipped to the company’s Akron, Ohio, 

and Lake Charles, La. plants. Completion is 
set for later this month 
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UNCHECKED FUNGUS ATTACK completely wrecked this tower 





Here’s 


How Repair and Double Diffusion 


LMOST certain destruction by a 
A highly infectious, rather uncom- 
mon, fungus faced the cooling tower 
of the Feazel and Kinsey gasoline 
plant at Carthage, Texas. Timely in- 
spection, diagnosis, and repairs saved 
the tower, however, providing a clear 
case history of how many maintenance 
problems can be anticipated and 
solved 


The tower 
The tower was built in 1945. It 
went into partial service in January 


of 1946, full service in October of 
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that year. Design 
MMBtu/hr, with a 
of 13.500 gpm 


capacity is 100 
circulating rate 
It’s a double-flow, in- 
duced draft 5-cell tower, having eight 
bays to each cell 

Water treatment is routine, mainly 
sulfuric acid injection to maintain a 
pH of 7 to 8 on the water. Chlorine is 
added for algae control, and a poly- 
phosphate scale inhibitor is used 


The fungus attack 
Normal delignification (leaching of 


water soluble extractives from the red- 
wood) was apparent. However. during 


a routine repair and Inspection in the 
fall of 1954, 


damage to the interiors of structural 


we discovered extensive 


members. Members appeared outward 
ly sound though their cores were com 
pletely rotted unsound 


redwood timbers were shells with ab 


away. These 
solutely no structural strength 

After consulting with the manufac 
turer of the tower, we had a lab 
oratory inspection of a specimen tim- 
ber made. The identified the 
fungus as a type rather rare in our 
area, but becoming common among 
towers five to eight years old. We 


learned that these microorganisms use 


tests 
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How gas plant maintenance is different 


AS PLANT maintenance is generally not basically, two plants in one—with duplicate 
plagued with many of the problems of facilities paralleled in operation. Any com- 
crude oil processing. This is because of nor- ponent may be removed for servicing and 
mally clean charge stocks, absence of con- repairs with the remainder of the plant in full 


i 
r 
i 


3 taminants and corrosive streams, and extreme _ production. 

| flexibility of operations in most gas-liquids But, while gas plants are relatively free of 

; recovery processes. excessive maintenance on the hydrocarbon 
| For example, the Feazel and Kinsey Plant side of the processes, the water side of plants 


has not had a complete plant shut-down since that have extensive steam and cooling water 
March 2, 1952. Although this is an unusual requirements are afflicted with the same main- 
record, it is not spectacular—for a gas plant. tenance as any other process units. Condensate 
: Part of this maintenance record is a result lines, water sides of coolers, and all water-side 
of the design of the plant itself, which is, accessories, are gas plant problems 


About the Feazel and Kinsey Plant 


: rENHE PLANT was originally built in 1945 At this design capacity of 210 MMcf/d, the 
| as the Feazel and Kinsey Plant of The Chi- average throughput of gas is over 220 MMcf/d; 

cago Corp. Acquisition of Champlin by the maximum throughput has been 330 MMcf/d, 

Chicago Corp. made it possible for both com- indicating the flexibility of operations possible 

panies to change their names to Champlin in most gas plants. 

Oil & Refining Co., effective January 1, 1957. 


Plant products are as follows (in gal/day): 
First gas from the Carthage field was put 





> ‘ > , 
through the plant in January, 1945; full pro- Propane re 
duction followed in October of that year. The Isobutane 28,000 
original capacity of the plant was 125 MMcf/d. N-Butane 33,000 

A major expansion in 1949 increased this Kerosine 5,000 
capacity to 210 MMcf/d, and doubled the Natural & distillate gasoline 120,000 
propane recovery, from 30 to 60%. Diesel and fuel oil 3,000 


, Treatment Saved a Cooling Tower 


THIS MONTH’S M&C PANEL FEATURE 





the wood as food. The spores are air- By LOREN L. CROWL, District Supt. 
he borne and their growth and reproduc- Champlin Oil & Refining Co., Carthage, Texas 
ve tion is astounding. 
val This particular type of attack, we Loren L. Crowl, district superintendent, Champlin Oil 
d have learned since, is most common and Refining Co., formerly The Chicago Corp., Carth- 
m- in towers 5-7 years old and, if not age, Texas, was born in 1916 at Jennings, La. He re- 
nd detected in its early stages, can com- ceived a B.S. in chemical engineering from Southwest- 
ib pletely wreck a tower in four to six ern Louisiana Institute in 1938, and in 1942-43 he at- 
months. tended the School of Mineralogy, University of Chicago 
aul Further inspection confirmed our During 1942-46 he was weather officer in the U. S. Air 
ib- worst fears: the fungus attack had Force. In the period 1938-42, Mr. Crowl was at the 
m- i spread throughout the tower and had Villa Platte, La., natural gasoline plant of Continental 
he : virtually wrecked the non-flooded sec- Oil Co. as plant chemist. He joined the Chicago Corp. 
ul tions. About 25% of the tower in in 1946 and was the plant chemist at Carthage until 
ng those sections exposed to hot, humid 1947, when he was promoted to plant foreman. In 1949 
Ve ilr were rotted and unsound. A ham- Mr. Crowl he became plant supt., and in 1955 district supt. 
ise 
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@ Cooling tower saved 








Contract treating of towers 


Very few processing companies 


have been 


known to double-diffuse- 


treat their own cooling towers, according to the Marley Co. which has 
treated (or contracted to treat) a total of 126 redwood industrial cool- 


ing towers having 727 


cooling tower fan cells 


Che first towers protected by the double-diffuse method were treated 
by the customer or user on an experimental basis. After two years of 
observing the effects of the double-diffusion treatment on their towers, 
these users (major companies) elected to have the rest of their towers 
cleaned by Marley. Probably no more than four or five towers have been 


double-diffuse-treated by 


the tower user. 





mer test showed that the parts most 
seriously attacked were in the hot air 
plenum— including fan supports, drift 
eliminators, partitions and studs be- 
tween cells and fill supports 


The decision 


Again we consulted with the tower 
manufacturer, and asked for his rec- 
ommendations. Two alternatives were 
suggested: first, a two part chemical 
spray, or double diffusion, treatment 
that would render the redwood toxic 
to the fungus. The other alternative 
was complete replacement of the 
tower. The original cost of the tower 
was $100,000; replacement would 
have cost about $103,000. 

After visiting and talking with other 
gas plant operators who had similar 
problems, we decided to attempt re- 
pairs and preventive measures our- 
selves. Working closely with the tower 
manufacturer, and on_ his 


recom- 
mendations, which were a develop- 
ment of the U. S. Forest Products 


Laboratory, Department of Agricul- 
ture, in the treatment of redwood for 
fungus attack, we set up a schedule 
to restore our tower. 


Repairs 


Beginning in January, 1955, we re- 
placed all known infested parts, work- 
ing each cell separately with the rest 
of the in full operation. By 
hammer test, each section was checked 
for soundness, and rotted parts lo- 
cated. Using a welder’s shipping ham- 
mer, the extent of affected parts was 
not difficult to determine. In a rotted 
timber, for example, the head of the 
hammer would sink completely into 
the wood 


towel 


New sections were spliced 
into the structure until we felt that 
we had replaced all infested wood. 

Structural repairs to the tower cost 
about $20,000 and we estimate that 
we replaced approximately 25° of its 
humid, non-flooded sections 


88 


Recommendations were to let the 
new wood season in service for ap- 
proximately 6-8 months, the idea be- 
ing to allow some leaching of the ex- 
tractives from the new wood. These 
extractives provide a natural protec- 
tion against fungus as long as they 
are present but they also reduce the 
rate that the wood can absorb pro- 
tective chemicals. Seasoning and nat- 
ural leaching is necessary to assure 
thorough diffusion into the redwood 


Protection 


By fall of 1955, the new wood had 
seasoned sufficiently. We began the 
chemical treatment. Working one cell 
at a time, we were able to treat each 
cell separately with the remainder of 
the tower in operation. The first op- 
eration, after shutting down a section 
of the tower, was to hose the wood 
thoroughly with a high-pressure water 
wash. This was to remove all scale 
from the surface of the wood and to 
allow the chemicals to penetrate into 
the wood. 

The first spray was a solution of 
copper sulfate in the proportion of 
| Ib/gal of water. The dry chemical 
that we purchased for this job was 
a commercial product containing a 
wetting agent to provide better cov- 
erage and thorough saturation of the 
wood. 

The copper sulfate solution was 
first pumped into the distribution basin 
atop the tower and allowed to gravi- 
tate over the fill, covering as much as 
possible by natural flow. No attempt 
was made to recover the solution or 
recirculate in any way, mainly be- 
cause the concentration of the solu- 
tion was too low to make recovery 
worthwhile. 

Spent copper sulfate solution was 
allowed to grayitate into the col- 
lecting basin of the tower and pass 
on out into the plant cooling water 
system. The only control we exercised 
over this phase of the operation was 





a constant check on the copper con- 
tent of the affluent water. Our inten- 
tions were to limit, with both treatment 
rate and blowdown, the copper content 
of water to less than 10 ppm. 

During the operation, however, we 
never had a 
than 5 ppm. 

Natural flow of the solution covered 
a great deal of the interior of the 
tower, but there were still voids that 
had to be sprayed by hand. To do 
this, we rented a small, portable spray- 
er with a fine, direct stream. The dis- 
tinctive blue color of the sulfate solu- 
tion made the job of spotting untreat- 
ed sections very easy, and workmen 
were able to complete the job. 

After the sprayed section set over- 
night, we then began a similar treat- 
ment with a solution of sodium chro- 
mate, also in a concentration of | 
Ib/gal of water. The method of ap- 
plication was the same as that of the 
sulfate solution—first, natural flow 
through the tower, followed by a 
hand spray to complete the job. Con- 
trol of blowdown was again the only 


concentration greater 


control we exercised over the spray 
rate, and we held the concentration 
of sodium in the effluent water to 10- 
25 ppm 

According to literature on the sub- 
ject, the reaction of the two chem- 
icals forms an insoluble precipitate, 
copper chromate, inside the wood sur- 
faces, which is both a wood preserva- 
tive and is toxic to fungus. From sam- 
ples of treated sections, we estimate 
that the solutions penetrated about 1/2- 
in. below the surface of the wood, 
amounting to an increase in the weight 
of the wood of about 12%. 

In addition, we treated a smaller 
and newer tower at the plant. This 
tower had only very small areas af- 
fected, and the attack was not ad- 
vanced, but we are certain that major 
repairs and treatment have been avert- 
ed by this “stitch in time.” 


Cost 


Total chemicals cost for the two 
towers was under $500; labor charges 
were about the same, making a total 
cost of chemical treatment about 
$1,000—a very insignificant amount 
compared to the $20,000 we spent 
on repairs before treatment. 


Lessons 


While we completed this work with 
outside forces under our supervision, 
we do not necessarily recommend a 
similar procedure for others. For one 
thing, the chemicals are extremely 
toxic and irritating to personnel—rain 
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slickers and boots must be provided 
for skin protection 

Labor turnover may be expected to 
be high because of the disagreeable 
work, although we did not suffer too 
much along this line. Although we 
have definitely stopped fungus attacks 
n both towers, we have no guarantee 
that the treatment will continue to be 
Continued inspection 


effective and 


time will be necessary to learn the 
long-range effectiveness of the treat- 
ment 


On the other hand, tower manufac- 
turers are prepared to do this work 
vith a reasonable guarantee that the 


treatment will remain effective. They 
have facilities and equipment designed 
for specialized treatment of affected 
towers. Most of all, they have experi- 
from many such 
to apply on a particular problem, plus 
results of the latest and ap 
plications of their own and other or 
ganizations. There are, for example. 
other treatments and refinements of 
the double-diffusion method that have 
been developed and proved since Our 
experience 

[he cooling tower is probably the 
accessory most common to all process 


industries: very often it 


ence collected jobs 


research 


is one of the 


The Mi @& C Problem Corner 


Petroleum Processing's 


Maintenance and Construction 


Panel answers your questions in this regular monthly feature 





Cleaning turbine blades 


How can we clean deposits from 
steam turbine blades with a min- 
imum of downtime? Can these 
blades be cleaned in place? 

Refining, Gulf Coast 
(Following answer is a continuation 


from last month) 


Abrasive or hand scraping methods 
are usually when in-place 
cleaning methods will not clean the 
turbine sufficiently. If the deposit is 
hard nor too extensive, 
hand scraping might be used. Though 
and not too 


needed 


neither too 


hand scraping is slow 
thorough curved 


blade surfaces), it has this advantage 


(especially on the 


the spindle need not be removed from 
Its bearings However, care is needed 
to prevent scrapings from remaining 
in the lower half of the wheel casing 
ifter the scraping is done 

Blasting is commonly used for hard- 
er deposits. Cutting media used can 
include fly fine sand 
with caution), rice hulls, ground corn 
ground walnut shells, Fuller's 
corn meal, and other special 
abrasive materials. 

The main caution is that the abra- 
material not be so harsh as to 
damage the blading 

Blasting without removing the spin- 
dle from its bearings is not recom 


ash, very (used 
cobs, 


earth, 


Sive 


mended. Firstly, removal and replace- 
ment of the bottom diaphragm halves 
is difficult when the spindle is not re- 
moved. Secondly, it 


would be neces- 


PETROLEUM PROCESSING, April, 1957 


sary to provide suitable screens, hous 
ing, covers, etc., for positive contain- 
ment of the rebounding blast medium 
ind removed scale 
Where fly ash is the 


abrasion me- 


Cooling tower saved @ 


most expensive single pieces of equip 
ment, and our experience has proven 
the wisdom of 


assigning its mainte- 


nance the same role of importance as 
any other process component 

The important lesson from this ex 
that frequent 
preventive maintenance on 


perience 1s 
and 


inspections 
this 
so-called process accessory—the cool 


ing tower—is equally as important 
as the inspection and maintenance of 
any other piece of plant equipment 
Certainly for gas plants, with the 
major maintenance problems on the 
water side of the 


process, its impor 


tance cannot be overestimated 


dium, the housings are quite elaborate 
and essentially air tight, with means 
to exhaust the resulting cloud of dust 
so that the operator can see his work 
A precaution, when using somewhat 
harsh abrasives such as fly ash or 200 
grit sand, is to move the blasting noz 
zle as soon as an area on the blades is 
clean (bare metal exposed). Failure to 
do this can result in excessive metal 
loss on the blades 
The outstanding disadvantage of 
greatly in 
However! 


abrasive cleaning is the 
downtime 
there is often 


creased needed 


no choice, because in 
place cleaning methods are not ade 


quate 





The following M&C Panel mem 

bers below send _ thought-pro- 

voking feature your 

way, and are prepared to AN- 

SWER YOUR MAINTE- 

NANCE AND CONSTRUC- 

TION QUESTIONS through the 

pages of PETROLEUM 

ING: 

eJ. B. Adams, Plant Supt.. 
U.S. Oil & Refining Co., Ta- 
coma, Wash 

e@ E. B. Asmus, Central 
Engr.. Central Engrg 
Sinclair Refining Co., I 
Cago, Ind. 

@ R. W. Best, Mechanical Supt 
Cities Service Refining Corp 
Lake Charles, La 


articles 


PROCESS- 


Maint 
Dept 
Chi- 


e@ C. C. Carmine, Supervisor of 
Maint. & Constr., Tidewater 
Oil Co., Associated, Calif 

eC. D. Carnes, Chief Engr 
National Petro-Chemicals 
Corp., Tuscola, Ill 

eL. L. Crowl, District Supt 


Champlin Oil & Refining Co 
Carthage, Texas 
eV. J. Loyd, Supv. of the 


Maint. & Corrosion 
Refinery Engrg. Div 
Mobil Oil Co.. Inc.., 
York, N.Y 

er. f 
dustrial 


Group 
Socon\ 
New 


Mann, Supervising In 
Ener.. Atlantic Re 
fining Co., Philadelphia, Pa 
eG. B. Snyder, Supt. of Bulk 
Operations (formerly Supt. of 
Maint.), Union Oil Co. of 


Calif., Wilmington, Calif 

e C. F. Tennison, Maint. Supt 
Texas City Refining, Inc 
Texas City, Texas 

eC. H. Trotter. Chief Maint 
Consultant. Refining Dept 
Phillips Petroleum Co., Bar 
tlesville, Okla. 

@H. V. Wilks. Plant Man 
ager, Celanese Corp. of Amer 
ica, Pampa, Texas 

Please do not send your ques 


tions to the Panel members. but 
them to 
M & C Editor 
PETROLEUM 
330 West 42nd Street 
New York, 36, N.Y 


address 
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How and why... 


It Pays to B 


rFAFNODAY, there may still be many 

| in the engineering-design field un- 
certain of the economic value of de- 
signing refineries and chemical plants 
with scale models. But Fluor 


Corp. decided over five years ago to 


when 


set up its own model-design shop in 
Los Angeles there more 
who doubted the justification for such 
Now Fluor 
method is justified because of a five- 
way pay-off for models; they 


were even 


a stey says this design 


l Reduce overall drafting cost 
Save man-hours and 
time in plant startups 
3 Make better use of scarce, high- 
ly trained people 
4+—-Eliminate extra pipe lengths and 
httings 


calendar 


5—Reduce the number of required 
finished piping drawings. 

Fluor’s conversion to design models 
did not come overnight. It took five 
vears of experimentation. training, 
and proving to themselves that this 
new design tool can more than carry 
its weight in engineering projects. It 
took time to develop confidence in the 


90 





use of design models. The first two 
or three years, results were somewhat 
unproductive. It was difficult to pin 
a dollar value on the models’ worth. 
Results varied with the type of project, 
the kind of models employed, as well 
as the designer and model makers 
working on any particular project. 

But within the last year or more, 
Fluor has felt that definite dollar 
savings can be attributed to the use 
of design models. During the first full 
year that design models were used on 
all major-design-construction projects, 
Fluor’s drafting costs were reduced 
$100,000, despite a larger gross busi- 
ness. And during this same time the 
company also began issuing individual 
isometeric drawings of all screwed 
lines for the first time as an aid to 
construction forces 

It is not, however, only in overall 
drafting costs that Fluor has gained. 
Customers and consultants have uni- 
versally commented that designing 
with a model is a great timesaver for 
them, because they can 
hours what normally 


review in 
requires days 





More than five years ago, 
Fluor Corp., Ltd., set up its own 
engineering model shop. This was 
a pioneering move by one of 
the nation's largest 
design-construction companies. 


This three-part story gives you 
the results of that experimental 
start—including a description 
of Fluor's shops today, the 
models they build and use, 
and their new photographic- 
drawing technique. 


A three-way partnership 
that works: the model, 
designers and drawings 


uild Design Models 


By Willis A. Bussard, Assistant Editor 


When working with foreign person- 
nel, Fluor has found models bridge 
language barriers and eliminate diffi- 
cult technical discussions through in- 
terpreters. And it is hard to pin a 
dollar value on the aid that construc- 
tion forces from use of a 
model. The ability of the model and 
special photographs of it to give 
everyone in the field, from the super- 
intendent on down, a definite idea of 
what the plant will look like almost 
before ground is broken is something 
that no group of drawings can do. 
Fluor Corp. uses three types of 
models throughout the design of a 
project, each of which has a definite 
place in design planning and the ex- 
ecution of final drawings. These three 
types of models are plant layout, pip- 
ing layout, and piping arrangement. 
The company has a fourth type used 
mainly for display rather than design. 
The plant-layout model has one 
purpose—to serve as a clearing house 
for all plant design and to coordinate 
the activities of all design specialists. 
For this reason it is extremely simple, 


receive 
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showing only the space requirements 

of the equipment and the 

arrangement of the plant. 
The process engineers furnish proc- 


ess-flow 


general 


sheets and specifications to 
layout, structural 
design and drafting, vessels, piping, in- 
struments and electrical groups. A 
rough sketch of the plot plan is made 
before model work Simple 
shapes identify process units, with the 


all design groups 


begins 


piping-layout designer arranging them 
to suit piping conditions of the job. 
Interferences of piping and 
equipment may show up. If 
simple arrangement of the blocks of 
the layout model cannot these 
problems, a fresh start may be made. 
But when the layout has been ap- 
proved by all design groups and the 
customer, the model 
ended and the next step in design can 
be made. For the either a 
formal plot plan is drawn of the ap- 
proved layout or a photograph may 
be taken of the frozen design. 
rhe piping-layout model is the next 
step in Fluor’s model-design method. 
Although this more crafts- 
manship than the simple plant-layout 
model, Fluor finds it can lay out the 
piping and the rest of the plant on 


large 


soon 


solve 


conference is 


records, 


requires 


the model in about the same time 
required with paper and pencil. 
The piping-layout designer starts 


the piping by 
mechanical 
the plot 
model. 


first transposing the 
utility-flow sheets to 
drawing of the first 
This locates orifice runs, con- 
trol valves, widths of pipe-ways, and 
general requirements. Mean- 
while, the model shop is making the 
equipment. When finished it is given to 
the layout designer, who indicates the 
location of manholes, nozzles, plat- 
forms, and ladders on vessels. When 
returned to the modelmaker, the 
equipment is altered and made ready 
for mounting on plot boards. Already, 
both the designer who specifies equip- 
ment, and the piping-layout designer 
are thinking three-dimensionally 
Using either sketches or oral in- 
structions, the piping designer directs 
the routing of the piping on the model 
by the model maker. At the same time, 
each of the specialized design groups 
uses the model as a reference. The 
pipe designer works out close fits on 
sketches for making spools. The struc- 
tural specialist firms the location of 
working platforms with the pipe de- 
signer. The electrical and instrument 
men locate their equipment on the 
model while the model makers install 
racks on it 


and 
plan 


space 


for the electrical and in- 
strument lines. 
When 


plete, a 


is com- 
held 


model 


conference 1s 


this second 
formal 
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Five key points 


for model shop planners 


Fluor Corp. discovered many of these do's and don'ts 
during its 5 years of model-design experience. 


1—Costs 


e@ For a processing plant in the $1- 
million range, your model will run 
about $4000, or approximately 0.5% 
of total job costs. 

@ For a_ $30-million processing 
plant, figure on a model for around 
$15,000, or roughly 0.05% of total 
job costs. These figures include all the 
individual models you'll need for the 
job and cover both labor and material, 
with labor based on a $3.00/h1 
Materials are a relatively small por- 
tion, 5 to 10% of total model cost. 

@ These costs are based on Fluor’s 
last two years of experience. They 
may be somewhat lower than can be 
expected if you're just starting a model 
program. You may want to have out- 
side model firms do your work at the 


rate 


start. Itll cost more but will help 
familiarize your personnel with the 
technique. 


@ Don't expect costs to be uniform 
from job to job. They will vary with 
the type of plant and with the per 
sonnel building and using the models. 


2—Personnel 


e@ Use a crew of professional mod- 
elmakers, properly equipped with tools 
and supplies. This may not be the 
easiest thing in the world to set up, 
with the profession still in its infancy 
You may have to hire cabinet makers 


or pattern makers—men who are 
skilled with the machines and tools 
you have to use—and teach them a 


new trade. It will help if these men 
can think to scale. 

Fluor has four professional model- 
makers in a group of 20 craftsmen 
The rest are trade school graduates 
with some previous model-building 
experience. New men get on-the-job 
training from the four “pros” and sup- 
plement this with classes at a local 
junior college on piping, stress anal- 
ysis, vessel design, and the like 


3—Equipment 
@ Provide enough room for fabri- 


cation and assembly of models as well 
as for your layout designers. Fluor’s 


main building (8,000 sq ft of floor 
this purpose. Another 
4000-sq ft building is used for model 
and 
(See separate article on pp. 94-96 de- 


area) 18 Tor 


photography, crating, storage 


scribing this photographic activity. ) 


@ Use the best in machine and 
hand tools—you'll avoid many head- 
aches. Fluor has invested over $20.- 


OOO in equipment and tools 
@ Install spray painting equipment 
Although expensive, it will pay for It 


self. Fluor has just installed $5,000 
worth of spray painting equipment 


that will provide better-looking, color- 
coded models. Proper use of color is 
one of the secrets of successful model 
photographs 


° 
4—Materials 

@e Don't use balsa wood or card- 
board. Strictly for amateur model 


making, these materials have no place 
in the serious business of engineering 
models. 

The best material is methyl metha- 
crylate, a plastic trademarked as “Lu- 
cite” or “Plexiglas,” available in sheet, 


rod, and tubing. It costs more than 
wood as a material, yet costs less to 


use because of its workability and ease 
of finishing. 

e Use wood, plastic Or 
represent 


youl 


brass to 
steel structural members of 
model. 

@ Piping can be made of 1/16-in 
wire with lengths of rubber tubing for 
layout models, or use plastic rod or 
tubing for finished models. You 
obtain valves, pumps, ladders, 


can 
scale 
saddles, and the like as die castings 
from model supply houses 


5—Model detail 


@ Don't make a fetish of realism 
and intricate detail. You'll eat up man 
hours quicker than a wink—time that 
can better be spent on quick and ef 
ficient design of a simple and neat 
model. 

@e Do work for 
individual pieces and for a square and 
plumb It'll help sell the 
value of design models to design peo- 


ple 


neatness in the 


assembly. 








@ Pay-off in models 


iround it with all the key men in 
volved—project engineers, designers, 
construction men, and customer's rep- 
resentatives discussed 
model. When 
agreed upon, the changes are incor- 


porated on the model and it is ap- 


Changes are 
and studied on the 


proved for final design. A minimum 
number of piping-arrangement draw- 
ings to supplement photos of the 
model will be started, as will the 
spool drawings for all pipe lines. Then 
the model itself, photos, and drawings 
ure sent to the field for construction 
purposes 

A piping-arrangement model is used 
tor checking spool drawings and erec- 
tion drawings before they are issued 
to the field. Model equipment for 
this model is made from approved 
vendor's drawings, and the piping is 
made from the spool sheets. True 
diameter plastic or metal pipe is 
instead of the 1/16-in. wire 
used tor the second model. If the 
pipe, which is made from the spool 
sheets, fits correctly on the model, it 


used, 


checks both the orientation and con 
Then the 
spool drawings can be given a frac 


figuration on the piping 


tional dimensional check and _ tssued 
tor fabrication. 

Another optional type of model that 
Fluor has found useful in some jobs 
is a structural model for estimating 
purposes. It can inform a_ potential 
client of a proposed layout and point 
out some suggested innovations. 

One advantage that Fluor gained in 
its five years of model design is the 
ability to use scarce, skilled design 
talent to better advantage. Designing 
in the third dimension will permit 
quick layouts and development by 
skilled designers. Then, the consum- 
ing detail work can be done with less 
skilled and trained personnel because 
they will have a positive picture before 
them of how the plant is to be de- 
signed. No longer is the overall picture 
of the plant carried around only in 
the heads of the few top designers. It 
is always in front of the draftsmen 
who do the detailed drawings. 

Early in its use of models, Fluor 
satisfied itself on the relative value of 
model design through an experiment. 
A piping model of a complete refinery 
was built concurrently with piping lay- 
out drawings, before it was too late 





to backtrack and change any drawings. 
By using the model for a closer study 
of the design than was possible or 
practical with drawings alone, the de- 
signers were able to eliminate $50,000 
worth of excess pipe, fittings, and fab- 
rication. Not only does this approach 
eliminate unnecessary elbows but also 
reduces friction losses, sometimes per- 
mitting the next smaller size of pipe 
or pump. 

There are some drawbacks, one be- 
ing the difficulty of duplicating the 
model. But Fluor feels part of this 
disadvantage can be overcome with 
intelligent photography. The progress 
that Fluor Corp. has made in con- 
quering this problem is described in 
the story on page 94. 

Although Fluor recognizes that some 
drawings will probably never be elim- 
inated in engineering-construction, i.e., 
foundation, structural, electrical, in- 
strumentation, etc., many of the pip- 
ing drawings can be replaced with 
photographs and the model itself. 
Fluor has already built two large proj- 
ects that have used a minimum of 
piping drawings, substituting piping 
photographs 


Fluor builds and uses four types of models 


PLANE LAYOUT MODEL is simplest type. It helps 
‘valuate initial plant layout and equipment arrangement 





PIPING LAYOUT MODEL uses | 


pipe, permitting easy revisions. It can be photographed 





16-in. brass wire for 





PIPING ARRANGEMENT MODEL is more finished 
Spooling and vendor drawings are used for full scale piping 


yg? 


STRUCTURAL MODEL based on preliminary data is 


sometimes used to explain proposals to customers 
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Pay-off in models @& 


A visit to Fluor's model shop 





FIRST STEP in model design is conversion of process- 
flow sheets and equipment specs into a three-dimensional 


STOCK BINS next to the main assembly area hold over 
175 different cast model pieces for valves, pumps, instru 
simple plant layout. Design coordinator and piping design ments, pipe fittings, and other standard parts. Mobile carts 

supervisor arrange pieces on plot plan 


are also used to distribute pieces 





FABRICATING SHOP is located at one end of the MAIN SECTION of shop is used for assembly of model 
100-sq ft model building. Here, model equipment pieces pieces and layout of piping. Plant arrangement designers 
e made from vendor drawings, as are model bases, and draftsmen work only 10 feet away from model area 

structures and other custom-made parts in this section 


Story continued on next page —> 
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kK ARLY in 1955, we thought of re- 


4 placing the usual orthographic 
piping drawings with some type of 
photographic reproduction. We were 
building detailed models at Fluor. Why, 
then, couldn't we copy them photo- 
graphically and use such a reproduc- 
drawing background? It 
would then only be necessary for 
draftsmen to add the critical dimen- 
sions and notes to produce acceptable 
piping drawings. 

To be 


tion as a 


this, we felt 
the following conditions had to be 
satisfied: 

|—The photographic drawings must 
be economical 

2—The film should closely dupli- 
cate the characteristics of paper. 
3—The model must be as _ photo- 
genic as possible 

4—A photographic technique should 
be developed by Fluor personnel. 
5—The size and style of the photo- 
graphic drawings should be standard- 
ized 

6—Our office and field personnel 
must be educated in the use of photo- 
graphic drawings 


successful in 


94 


We have satisfactorily met 
these goals. In meeting them we have 
been fortunate in having the assistance 
of the “Dick” Whittington Photog- 
raphers of Los Angeles. Without their 
help, we would not have obtained the 
results that Fluor is now able to offer 
in this new field. 

Here is how we developed a success- 
ful method of making photographic 
drawings of engineering models. 


now 


Economical reproduction 


An average drawing may be repro- 
duced more than a hundred times 
during its life. Therefore, the cost 
of printing a drawing must be serious- 
ly considered in developing a new 
medium. And the method of repro- 
duction should be one common in 
drafting rooms. 

Anything can be copied photo- 
graphically, with any number of prints 
made from one negative. But if the 
subject matter is revised, a new nega- 
tive must be made each time. Photo- 
graphic reproduction in this manner 
is costly and uses equipment not com- 





Fluor exposes negative i 
its photo studio 


Commercial photographer 
processes the negative and 
makes Kodalith to any 
scale 


Fluor adds dimensions to 
the Kodalith 


How photo- 


mon in drafting rooms. Enlarged 
prints may cost up to $2.00/sq ft, com- 
pared to the 6¢/sq ft for a diazzo- 
type print common in most drafting 
rooms. 

By experiment we soon proved that 
acceptable prints could be made from 
a film positive on a diazzo-type (Oza- 
lid) machine. Quality of the prints is 
determined by two things: the contrast 
of the film positive, and the type of 
printing paper. A good positive will 
produce sharp prints using Standard 
“Blue-line” paper, while poorer posi- 
tives should be printed on “Black-line’ 
plastic coated paper. 


A paper-like film base 


Very early investigation showed that 
only a film with a matte surface would 
accept pencil readily. Better results 
could be obtained with others but the 
requirement of working on the prints 
with ink or grease pencil ruled them 
out, 

Test of matte films followed and 
showed that Eastman “Kodalith” was 
our best bet. It is thin enough to al 
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Fluor makes Diazzo prints of dimensioned photo 
Kodalith at left shows detail possible. Isometric 
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drawings work with models 


low printing in an Ozalid machine 
without fuzzing because of diffusion 
of light through the film base. Also, 
it withstood considerable handling 
with only minor breakage on _ the 
edges, which was easily corrected by 
binding with standard drawing edg- 
ing tape. 

The Kodaliths take pencil easily, 
erase cleanly, and the photo image 
may be removed with standard draft- 
ing room eradicators. This film is 
available in roll stock; there is no 
problem of cut film sizes. 


Making the model photogenic 


The model itself should contain the 
maximum amount of information that 
can be included in the photograph to 
eliminate later addition by the drafts- 
men. This includes a method of line 
dentification that will reproduce. Sev- 
eral schemes were tried. The most 
uccessful proved to be white plastic 
nap-on tags that take lettering well 
These tags also show the direction of 
line flow. We also developed a method 
or attaching equipment numbers and 
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Section of a plot plan in sample 


at right also permits similar detail 


By T. S. TUCKER, Design Supervisor 
The Fluor Corp., Ltd., Los Angeles, Calif. 


names, as well as coordinate informa- 
tion on the model 

Needed next was a method of mak- 
ing the pipe more prominent in the 
picture. This was accomplished after 
experimenting with the types and color 
of paints used on the model. We se- 
lected flat finish lacquers because they 
produce no highlights. The colors used 
for unit identification are now all in 
pastel that produce the re- 
quired tones of gray. We made the 
pipe stand out still better with colored 
wire. 

Other model builders have used 
discs to represent the true diameters 
of the piping, but we felt that this 
would be misleading in photographs 
Therefore, we use rubber sleeves 


shades 


The photographic technique 


It is impossible to schedule model 
photography accurately by outside 
photographers when many people are 


with,. the models 
Therefore, to take advantage of any 
open time and not be de- 
pendent upon an outside photographer, 
we decided to train several of our 
key model personnel. These people 
can now take very acceptable pictures 
of the specialized type required. 

Next, it was necessary to develop 
adequate studio facilities. A year’s ex- 
perimentation determined what space 
and equipment were required. Half of 
a 40 x 100 ft Quonset building was 
made available for model photography. 
crating and storage. An overhead run 
was installed with a 24-ft track 
on one handrail for a camera mount 
The camera head permits con 
trolled movement in all three 
tions 


working on, or 


avaltlable 


Way 


used 


direc 


Using a 12-in. lens with a standard 
8 x 10-in. commercial camera, we are 
able to cover isometrically an 
10 x 20-ft model. In plan view, an 
& x 10-ft model may be photographed 


entire 


OS 
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19-in. 
isometric elevations of smaller 
models may be made, or plan views 
up to 3 x 4 ft may be taken. 

Shadowless lighting of the models 
is a serious problem. Tests proved that 
there should be no overhead light 
sources if Kodalith reproductions are 
to be made. Such lighting produces 
deep shadows, which are objection- 
able. Instead, we built a battery of ad- 
justable and portable 8-ft long re- 
flector units, each with an independent 
light source. We placed the units 
around the model! to flood it com- 
pletely with thoroughly diffused light. 
With this set-up, it’s possible to achieve 
uniform and virtually shadowless light- 
ing. 

Royal pan film is used for making 
the negatives. Exposures for well light- 
ed models vary from 1/5 sec at £48 
to 60 sec at £200. Other models may 
require a considerable overexposure 
of the negative, with a subsequent un- 
derdevelopment to get the desired flat- 
ness in the Kodalith. A special de- 
veloper made at the Whittington Stu- 
dios is used for processing the Koda- 
liths. 

Size and scale of the Kodalith are 
controlled by marks on the model. 
The enlarger merely brings these 
marks on the image to a predetermined 
dimension that sets the print size. 


in a single shot. Or, using a 
lens, 


Size and style of photodrawing 


Making drawings in this fashion is 
quite a departure from conventional 
drafting methods. Therefore. to en- 
able our draftsmen and construction 
workers to make an easy transition, 
we felt this new type drawing should 
be as similar as possible to our exist- 
ing type of piping drawings. Photo- 


Meet the author 


drawings can be made to any size, 
but to match Fluor’s four-size sheet, 
all film positives are enlarged to a 
maximum of 24 x 36 in. 

It must first be determined to what 
scale the photo-drawing is to be made. 
Then the appropriate area is marked 
off on the model and photographed. 
For example, using a ¥s-in. scale mod- 
el to obtain a %-in. scale drawing, 
measure off the desired size. To ob- 
tain a '4-in. scale drawing of a ¥%s-in. 
scale model, mark off 1'2 times the 
size of the desired print and photo- 
graph that portion. 


Educating personnel 


To succeed, any new idea must be 
accompanied by an educational pro- 
gram. This is especially true in the 
use of photographic type drawings. 

In the drafting room, several prob- 
lems must be overcome. First, there 
has been some feeling that we are 
attempting to replace draftsmen with 
a camera! This is far from true. The 
simple fact is that there are just not 
enough piping draftsmen to go around. 
With this method, it’s unnecessary to 
spend hours drawing background de- 
tail. Draftsmen need only spend their 
time calculating dimensions and mak- 
ing those detailed drawings that can’t 
be photographed. In such a way, a 
draftsman’s productivity is consider- 
ably increased. 

Also, unless an excessive amount of 
time is spent building the model, the 
photograph will pick up any out-of- 
squareness the model contains. Ver- 
tical runs are distorted because of 
camera parallax. Naturally, this does 
not appeal to the draftman’s aesthetic 
eye and he somewhat doubts the ac- 
curacy of such a “drawing.” However, 





and layout 





experience. 


Mr. Tucker 


led Tucker is a piping design supervisor with The 
Fluor Corp. and has been with the company since 
1951. At that time he started as a piping draftsman 
designer. In 
supervisor of the model shop, which position he held 
until assuming his present position. 

Ted studied mechanical engineering at Los An- 
geles City College and the University of Southern 
California. He also has over 12 years of drafting 


1954 he became design 


In his present job as piping design supervisor, he 


acts aS a principal designer’s assistant. Ted is re- 
sponsible for the development of new methods for laying out process 
plants and their piping through the use of models. He is also responsible 
for the development of methods of photographing models that can be used 
in lieu of drawings, as well as the education of Fluor personnel in the 


use of models. 
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once he accepts the basic concept, he 
learns that these minor irritating points 
can be overcome and an acceptable 
drawing made this way. 

Briefly, the problem is one of recog- 
nizing the function of drafting. If a 
draftsman views a drawing as an end 
product, it may be difficult to over- 
come his reluctance to use this new 
tool. But, if he sees his work as only 
a means to an end, there is no prob- 
lem. 

Because early Kodaliths were not 
sharp, it was necessary to work them 
over a light table, which many found 
objectionable. But Kodaliths today are 
of a quality that permits them being 
worked on regular drafting tables. 

We have heard no severe criticism 
of the photographic drawings from 
our field force. In fact, we can now 
give the field forces more informa- 
tion than ever before. Individual iso- 
metric spool drawings of an entire 
run may be referred to for specific 
detail, with Kodalith plan views giv- 
ing a composite picture of the individ- 
ual lines in any piping area. The new 
isometric Kodalith drawings show an 
entire unit or plant in one easy-to- 
understand picture and the model it- 
self, which is on the jobsite, may be 
consulted for continual reference and 
study. 


What Fluor has learned 


To date, Fluor has constructed two 
plants, having an approximate value 
of $15 million, using only this type 
of piping drawings. Three other Fluor 
plant designs have benefited from 
this method to a varying degree, and 
still more applications are contem- 
plated. 

We have found this type of piping 
drawing is not necessarily satisfactory 
for all kinds of plants. Present mod- 


eling techniques do not lend them- 
selves too well to multi-level struc- 
tures or extremely congested areas, 


unless the scale of the model is overly 
large. It is impossible to break down 
the model of such a plant sufficiently 
to allow complete camera coverage. 

We have also found that designing 
piping systems this way requires a 
higher caliber personnel in the spool- 
ing of the piping. Anyone attempting 
this type of design job should recog- 
nize this fact 

But despite the limitations of mak- 
ing photographic drawings, we feel 
they are the natural outcome of using 
scale models successfully in other 
phases of engineering design. We have 
satisfied ourselves that they can be 
of economic value in the design of 
refineries and chemical plants. 


PETROLEUM PROCESSING, April, 1957 











ve aa semi aa Be te 

















enterica lili 


: 


y 





Ww 





Sk 


Pneumatic Control— 


IN CASH 


The average pneumatic instrument can be installed for $220 and 
operated for 17¢ a day. How much do your instruments cost? 

These figures, and the figures behind them, were developed over 
many years. They can help you translate instrumentation into cold 


$’s and ¢’s. 


Here's how they were developed. Check and see how your own 
figures stack up against those below. 


By E. IVAN THOMAS, Chief Instrument Engineer 


Carbide and Carbon Chemicals Co. 
So. Charleston, W. Va. 


UTOMATION is so full of romance that we some- 

\ times lose sight of its realism. But top management 
ind instrument engineers have to know how much in- 
strumentation costs; every request for automation Is a 
request for money. 

Carbide and Carbon Chemicals engineers have de- 
veloped a system of unit cost figures that helps them 
esumate their instrument problems. These figures are 
verages based on large and small installations. By using 
the proper unit cost, we've been able to closely estimate 
the instrumentation of any job. 

Costs are broken down into four main categories; the 
ontrol room, the panel board, the instrument tubing, 
nd the instruments themselves. 

The days when instruments were installed at the 

ocess equipment have long since passed. 

foday, whenever a new unit is built, we must have 

control room for the convenience of the operating 
ersonnel, and to house the instrumentation. Most of 

ur control rooms are built as a one-story structure 20 

wide, with the length varying according to the amount 

instruments to be applied to the process. If we reduce 
he cost of such a building to a linear foot basis, which 

a little unorthodox, we arrive at a figure of $6000 
near foot. Thus, the longer the control room has to 
to enclose the instrumentation the more expensive 
becomes. 

Once we have this control room, we can elect to have 
ir panels fabricated by panel manufacturers or, by 
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using the type structure common with us, erect them 
in the field. 

The type framework we use is made of Unistrut o1 
equivalent. As erected into panel structures, it has an 
average height of 7 ft. The unit cost for the material 
to erect this framework is $5.92/ linear foot and the labor 
cost is $1.78/linear foot, giving a total of $7.70 

Standard size steel panels for mounting instruments 
are used. These panels are 24 by 26 in. for the bottom 
and two center panels where the instruments are mounted 
Ihe top panel, where pressure gages and auxiliary 
equipment are mounted is 24 by 13 in. The cost of 


79 


panels per linear foot is $23.72 and the labor for mount 





Table 1—Installed cost of tubing, 
$ per linear foot 


Mat’l, incl. 


Type of tubing fittings Labor Total 
s-in. O. D. copper 0.18 1.20 1.35 
s-in. O. D. copper 0.20 1.35 1.55 
x-in. O. D. stainless steel 1.55 1.78 5 3) 
*x-in. O. D. plastic over steel 0.68 1.53 ).18 
2-in. conduit, insulated 0.95 2.10 s 
s-in. conduit, insulated 1.54 R80 §.34 
4-in conduit, insulated 2.09 4.0 6.29 
s-in. O. D. polyethylene in 

vinyl shield 

19 tubes (2-in.) 0.067 0.047 0.27 

S7 tubes (3-in.) 0.067 0.047 0.21 

76 tubes (4-in.) 0.067 0.047 0.20 


Includes conduit cost reduced to linear footage of polyethylene 
tubing 
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ing these panels to the framework averages $1 2/ linear 
foot. Cutouts for mounting the large case type instru- 
ments run $7.00 with a cost of $3.50 for the smaller 
miniature type 

We have found that the cost to mount either large 
or small type instruments averages $10 per item 


Instrument tubing 


Air supply headers behind the panel boards are usually 
made of 1'2-in. standard brass pipe, which is drilled 
and tapped for 's-in. pipe connections at an equal spac- 
ing of 4 in. between topped holes. When we use metal 
tubing to connect the instrument items to this air supply, 
the shutoff valve on the header costs $2.45 each and 
the material for fabricating the headers is $1.50/ft. Labor 
costs average $1.15 to make each branch air connection 
and 85¢ ft to fabricate the main header. If we use 
plastic tubing tor the air supply to the instruments, rather 
than metal tubing, the valve cost is reduced to $1.65 
each while the labor cost remains the same. Combining 
all of the material and labor cost to fabricate the header, 
we have a figure of $14.85/ft for metal tubing and $12.45 
for plastic tubing 

At the time this analysis of instrument cost was made 
(1955), '4-in. O.D. copper tubing cost 8¢/ ft and fittings 
for this type tubing averaged 12¢ each. This gave us an 
average material cost of I5¢/ft; the labor for installa- 
tion was $1.20/ ft 

For process leads to instruments, the tubing used must 
be of a material that will withstand corrosive action 
caused by the process and, in addition, be capable of 
withstanding external corrosion. In many cases, atmos- 
pheric corrosion is more severe than process corrosion 
It copper can be used for process leads, the cost is 


l2¢/ft for %s-in. O.D. size, with an average fitting cost 


of 14¢. This gives an average material cost of 20¢/ ft, 
and the labor to install %s-in. O.D. size copper tubing is 
$1.35/ft. If, however, the process requirements are such 
that stainless steel tubing is required, the %s-in. O.D 
Stainless steel tubing costing 54¢/ft. and fittings aver- 
aging $2.50 give us an average material cost of $1.55/ft 
Normally, stainless steel is much harder to work than 
any other type tubing used for instrument work, so the 
labor cost to install it is $1.75/ ft 

In the past we have had applications where neither 
copper nor stainless steel would stand atmospheric cor- 
rosion, so plastic covered steel was developed This ma- 
terial is tully annealed, seamless SAE 1010 steel with a 
of 32¢/liner foot for %s-in. size. The cadmium-plated 
Vinylite” extruded protective cover. It costs an average 
steel fittings average $1.00, including the protective tape 
which is used to seal the fitting once it is made tight 
The average material cost is 65¢/linear ft and the labor 
cost for installation is $1.53/ft. Properly installed, this 
tubing will last many years. We have one such installa- 
tion more than 10 years old where previously stainless 
steel would not last more than nine months to one year 

Table 1 shows a comparison of the cost of installing 
tubing of different materials. Note that our figures place 
the total cost for material and labor for %4-in. O.D 
copper tubing at $1.35/ft, for %s-in. O.D. copper tubing 
at $1.55, ‘“s-in. O.D. stainless steel at $3.30, and 
Y%s-in. plastic covered steel at $2.18 

The price of 23¢/ft for polyethylene tubing installed 
in an insulated conduit includes the material and labor 
to install the conduit. However, for comparison pur- 
poses, it is based on the cost per single poleythlene- 
coated tube, not for the complete tube bundle 
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various types of instrument connections 


These figures are based on a labor cost of $6.33/hr, trollers are remotely located, the expense averages 75¢ 
hich, of course, includes all overhead costs. linear foot of capillary tubing. If a temperature trans- 
There is another expense for the installation of tem- mitter is mounted at the thermowell head, this requires 
erature instruments. If temperature recorders or con- an hour of labor, at an additional cost of $6.33. 








fi And with a purge Mat’l — $145.00 Costs to connect air Mat’'l — $ 20.00 
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For locaiiy-mounted Mat’l — $103.00 For locally-mounted Mat’l — $ 30.00 

transmitters, costs are: [fE-)-.) aan yy >) controller or trans — Labor — 68.50 
Total — 228.25 mitter, 20 ftoftubing $C ime 98.50 

for air, and no tubing 

from transmitter and controller: 
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Mat’l — $132.00 And a blind trans— Mat'l — $ 35.00 
added, this installation "7 a= Ec) mitter runs: Labor — 77.00 
Total — 321.60 Total — 112.00 
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What's the COST 
of a complete system 





Table 2—How these three systems compare 


Item A B Cc 
Control room $48,000 $48,000 $12,000 
Insts. & valves 37,727 44,427 46,215 


Panel frame 432 432 108 


Panels and cutouts 1745 1745 525 
Mounting panels & insts 1222 1222 718 
Air header 815 815 174 
Process tubing at panel 11,249 
Process tubing at trans 7730 7730 
Air tubing: metal 7747 27,662 8185 
\ir tubing: plastic _- 2829 
Plastic 
St. over 
Process tubing Copper = Steel steel 
9300 19,800 13,080 
Totals $118,237 128,737 122,018 132,033 78,484 





Using the unit cost figures developed on the preceding 
pages, let’s take a look at three possible systems and see 
what the installed cost of an instrument system might 
come to. 

Assume the instrumentation will involve the measure- 
ment of 70 different variables, with half of these applica- 
tions controlled. We will divide the instruments into 20 
single-pen recorders (10 measuring flow, five measuring 
temperature, and five liquid level), 15 two-pen recorder- 
controllers, and 20 single-pen temperature controllers. 
This system will require 35 motor valves, of which 27 
will have valve positioners 

The three systems, A, B, and C, are illustrated and 
described on these pages. 

A comparison of the three possible cases, A, B, and 
C, is given in Table 2. Note that for A and B, a control 
room 80 ft. long costing $48,000 is required, while in 
the cost of System C only a 20 ft long structure is 
needed, which costs $12,000. The instruments and valves 
tor System C cost slightly more than either A or B. 

An interesting way of presenting the instrument costs 
tor these systems is to take the total cost of the installa- 
tion, subtract the actual instrument cost, and divide by 
the number of major instrument items to arrive at an 
installation cost figure per major item. For System A, using 
copper tubing and 90 major instrument items, this figure 
is $895. For stainless steel tubing, it is $1011, and for 
plastic covered steel tubing, it is $936. For System B, 
where we have 145 major instrument items, this figure 
is $604 per item. In the case of System C with 145 in- 
strument items, the figure is $223 per major item 

The question might be raised regarding the cost of 
installing an instrument air system for a chemical plant. 
It's not likely that only one process exists within the 
plant, therefore, we have based our instrument air in- 
stallation figures on a delivered volume of 3,000 cfm, 
which is a volume far in excess of the requirements for 
any of the instrument systems we analyzed. 

This air system is complete with compressor, after- 
cooler, alumina traps and the necessary piping required 
to deliver this utility to the units. Such a system is esti- 
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System A 


Instruments are remotely located from the process by 
an average of 100 ft. The large case instruments mounted 
in the control room are directly connected to the process. 
A choice of copper, stainless steel or plastic covered steel 
can be used for the connecting instrument leads. 


— Connections—100-ft — 


Connec- 
tions Air tube Plastic 
Instru. toinsts ‘4-in Stain. over 
cost at panel OD,Cu Cu steel steel 
5 flow recorders 
mat’l in leads $1150 $999 $1550 $3300 $2180 
5 flow recorders 
purge 1150 1525 1550 3300 2180 
5 temp recorders, 
100 ft cap 1445 375 
5 liq level recorders 
purge 1150 1525 1550 3300 2180 
1S press contr., 
flow rec. purge 8737 5325 2452 4650 9900 6540 
20 temp controllers, 
100 ft cap. 13,070 1500 §=3270 
27 DMV'S* with 
positioners 8937 2025 
8 DMV’S without 
positioners 2088 
$37,727 11,249 7747 9300 19.800 13,080 


Total 


*DMYV is diaphram motor valve 





mated to cost $120,000 and, if amortized over a 20-year 
period (which most capital equipment is), we arrive at an 
amortization figure of 3 mills/ 1,000 cf. 

Using the current operating cost figures for com- 
pressor stations delivering this type utility, we find that 
it is 4.8¢/mef of air. Added to the amortization cost 
this gives us a total of 5.1¢/mef of clean, dry air. 

Now, if we take System C, which has 27 valve posi- 
tioners as air-using items, 55 transmitters of various 
types, and 35 controllers—or a total of 117 air-using 
items—and assume air usage at a maximum of one cubic 
foot per minute, we find that it costs $8.50/day for this 
requirement. Actually, this cost is less than $4.00/day 
because none of these items under normal conditions 
will use more than '2 cfm 


Maintenance costs 


Of course, no cost analysis is complete without some 
idea of what is required to maintain these instruments 
Our accounting records show that our field men had 
126,747 service calls last year. This, calculated on the 
total man hours available, gives a cost of $5.38 for each 
field service call. Many of these calls are found to be 
caused by process upsets rather than instrument troubles 

We also calculated the cost of overhauling an instru- 
ment in our main instrument shop and found this to be 
$11.70 per major item, which includes control valves 
This cost, of course, should be higher than for field serv- 
ice calls because all major items that are in need of com- 
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INST. AIR INST. AIR 


System B 


Large case pneumatic receivers are mounted in the 
control room and connected to transmitters at the process 
site. Cooper tubing of '%4-in. O.D. connects the trans- 
mitters and receivers. Note that the process piping to 
the transmitters is less than the cost in System A of the 
total process tubing 


—Air tubing—'4-in OD Cu- 


Process 
Inst. tube Field Control 
cost attrans. Trans. tubing room Total 

‘0 Il-pen recorders $2700 
15 2-pen recorder 

control 7612 $2025 $710 
0 1l-pen recorder 

control o9S() 2700 1080 

5 diff press trans 

mitters, direct 

connected 3600 2997 1680 2025 710 

S diff press and 

press transmitters 

purge S872 4575 1680 4050 1420 

temp transmitters 3668 158* 2800 3375 1350 
17 DMV’'S with 

positioners 8937 2025 
§ DMV'S without 

positioners 2OR® 32 

Total $44,427 7730 6160 16,232 5270 27,662 


Mounting transmitter to well head 


Pneumatic Control Costs & 









LOCATED IN 
CONTROL ROOM 
ON PANEL 






INST. AIR 
INST. AIR 


System C 


Polyethylene tubing connects the panel-mounted minia 
ture receiver with a remotely located junction box. About 
20 ft of 44-in. copper tubing serves as the air line. System 
uses six 19-tube bundles of plastic tubing pulled into 
a conduit, and provides nine spare tubes for future 
additions plus six pairs of wires for sound powered tele 


phones—one in each tube bundle 
Air tubing cost 
Process Plastic Cu-jet. 
Inst. tube air incl. box to 
cost at trans. supp. cond,” instr. 
20 1-pen recorders $3600 $46 
1S 2-pen recorder 
controllers 8250 6Y 445 
20 1-pen recorder 
controllers 10,200 9? 460 
1S diff press transmitters 
direct-connected 3600 2997 345 1680 
1S diff press and pressure 
transmitters—purge $872 4875 690 1680 
25 temp transmitters Talatal 158 $75 DRM 
27 DMV’S with positioners 8937 2025 
8 DMV’S without 
positioners ORK 
Total $46,215 7730 207 2622 8185 


From instrument to junction box 
Mounting transmitter to well head 





plete overhaul as well as those that have to have parts 
made are brought to the shop 

For the total service cost appropriated to each major 
nstrument, including all overhead cost, we arrive at a 
figure of $49.60 per instrument per year. This is cal- 
culated by using the total of 157,711 man-hours avail- 
ible, plus instrument supervision and overhead cost, 
divided by the total number of major instrument items 
n the plant, which was 19,135. (It should be stated that 
number of these instruments have been installed for a 
period of 10 to 15 years.) 

Another interesting figure for comparison is derived 
from the number of instrument items installed or moved 

our instrument fitters. Taking the number of items 
hat they handled, divided by the total cost of installers 
me plus overhead, we find that for the South Charles 
in plant it costs $240 per major instrument item. This, 

course, covers mostly the larger case instruments, be 
iuse the plant is one that has been in operation for 
lany years and does not lend itself readily to the use 
{ miniature instruments. This would require a complete 
vamping of the process. When you consider that the 
st of the building structure is not included in this 
ure, it compares very favorably with those given previ- 
sly for new construction jobs 
lo summarize then, the average pneumatic instrument 
n be installed for $220 and can be operated each day 
1 cost of approximately 3.5¢ for air and serviced for 
S¢, thus giving a total daily operating cost of 17¢ 
instrument 


TROLEUM ProcessinG, April, 1957 


Meet the Author 
E. I. Thomas started his career 
in instrumentation with Car 
bide and Carbon Chemicals 
Company after graduating from 
West Virginia University in 
1933. “Tom” is now chief in 
strument engineer and assistant 
in charge of the Instrument 
Division, which includes the 
research and design of special 
instruments and their applica- 
tion engineering for the Chem- 
at South Charleston. 





Mr. Thomas 


icals Co., 
W. Va 

He has been responsible for the complete in 
strumentation of many large chemical plants built 
by Carbide and Carbon Chemicals Co., and is also 
directly responsible for the development of poly 
ethylene vinyl-sheathed instrument tubing 

Tom is married and has three boys, who, he 
reports, keep him quite occupied at home 

This article is based on material in a talk he gave 
at a Symposium on automatic control sponsored by 
the Philadelphia Section, Instrument Society of 
America, in October, 1955. The information was 
just recently released for publication. The author 
worked with PETROLEUM PROCESSING in developing 
the present article 
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Super-Speed Computer 
Minimizes Heat Transfer 
Surface Requirements of 


atom > <aitelile(-\. 





IN DESIGNING heat-pressure process equipment, 
the addition of a large magnetic drum digital com- 
puter to M. W. Kellogg’s facilities enables the com- 
pany’s engineers to study variables and produce re- 
sults with unprecedented thoroughness, accuracy, 
and speed. Human error is practically eliminated. 

To Kellogg’s customers in the petroleum and 
chemical industries, this new electronic aid means 
that Kellogg engineers can devote more time to 
basic design problems, and provide equipment with 
maximum operating efficiency, minimum mainte- 
nance costs, and the lowest possible initial investment. 

In the case of heat exchangers, for example, de- 
sign calculations require a trial and error solution. 
The time required to do this with hand calculations 
seldom permitted several design alternates. Thus 
the engineer never could be sure that the design 
selected was the true optimum. With high speed 


Control section of Kellogg’s computer 


electronic computation, however, the greater num- 
ber of alternates economically possible now brings 
the ultimate or near ultimate design to every 
Kellogg customer. 

In one instance recently, involving 37 heat ex- 
changer shells, the greater number of calculations 
achieved with the electronic computer resulted in 
reducing total heat transfer surface requirements by 
more than 15% from estimated values. Without 
the computer, the time required to obtain this value 
would have outweighed the saving many times, and 
would have been prohibitive. 

Kellogg welcomes the opportunity to put its elec- 
tronic computer and other engineering facilities to 
work for you. Arrangements to see the computer in 
operation in Kellogg’s New York office can be made 
by contacting the company’s Fabricated Products 
Division. 


THE M. W. KELLOGG COMPANY « 711 Third Avenue, New York 17, N. Y. 4 


A SUBSIDIARY OF PULLMAN INCORPORATED 


Fabricated Products Division e¢ 


The Canadian Kellogg Company Limited, Toronto « Kellogg International Corporation, London « Societe Kellogg, Paris 
Kellogg Pan American Corporation, New York « Companhia Kellogg Brasileira, Rio de Janeiro « Compania Kellogg de Venezuela, Caracas 
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ptimum D 





Estimate Shell Size and Arrangement 


Tube Side Arrangement 
Tube Passes, Critical Temperatures, Velocity 


Shell Side Arrangement 
Shell Passes, Baffles, Velocity, etc. 


Preliminary Performance Evaluation 
MTD and Heat Transfer Resistances 


Final Performance Evaluation 
MTD, Resistances of Each Zone and Shell 


Chis liquid-liquid heat exchanger design 
low sheet shows the route taken by 
Kellogg’s electronic computer to obtain 
ptimum design results. The boxes shown 
t right indicate the paths taken by the 


Se ichine in arriving at the solution. Photo- 
e iph at right is of a partial tabulation, 
‘ »wing how the computer presents results 
x: 
SSU 
SSEIS é ‘ 
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Modify Design 
Parallel series arrangement 
Tube Passes 
Shell Passes 
Shell Size 


Examine 
Performance 


and Design 


PRINT OUT 
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Let’s look at a typical control loop of the 
‘American-Microsen’ ELECTRONIC PROCESS CONTROL SYSTEM 








This all-electronic dc system of miniature-type units operation during start-up or emergency conditions, w 
a ires the instrument engineer of 1) better control: true ames ss" transfer from manual to automat 
; contr 
2) greater flexibility; 3) lower initial costs; 4) low- omgigie 
er operating costs. The typical control loop above lransistorized design increases reliability and sery 
ren: +] licit 1 { f th life. Miniaturization and consolidation of control fur 
demonstrates the simplicity and functions of the tions reduces panel cost and wiring expense 
ster 
; 3. Electro-Hydraulic Control Valve Operator. A pow: 
1. Transmitter. ‘American-Microsen’ transmitters are unit with position feedback that operates slip-stem c 
ised for measuring temperature, differential trol valves. No compressed air is needed. Mountable 
pre ire, liquid level, flow, and other process variables standard yokes supplied with conventional slip-st 
The Microsen” balance creates a stable dc signal for control valves with bodies of single or double-seat 
long distance transmission. Transmitters have no bear- construction, with V-port, parabolic, needle and eq 
pivots or linkages assuring sensitivity and re- percentage plugs, including valves of 4” stroke, and f« 
peatability of measurement. Small size is made possible 


available up to 3,250 lb 

print circuitry and miniaturized components. Th r . 

: ‘ “ad nstalled ~ oats ; - - — , : Pp Where required, the American-Microsen Electro-Pn 
n be installed on meter piping, pipe pedestal , : ; . 2 Fe. 
urf ——o © =< matic Valve Positioner or the Electro-Pneumatic Tr 

i ul ce 

: ; ducer can be supplied 





: ° ing init mbines ; ict is of 

Pane ent and resoetinaat indientina the inpatsiznal, -‘-_ automating your processes for higher prod 
producing the control signal; and allowing manual quality and greater operating economy, you wi: 
1utomatic proce operation. Separate plug-in chassis the better control and simplified servicing provi 
proves Uae Caen ‘Strip z erry wale by the American-Microsen Electronic Process C: 

cal proce variabl stri or al ni recor I . r 

, ge me cst Phen ppllren gn trol System. We invite you to meet with one of 

cha lable. B. Produces proportional, reset and . 

rate control actions to regulate the variable. All control sales engineers to determine the best equipment i 
ettin re calibrated. C. Permits switching to manual your service. Write for literature 


MANNING, MAXWELL & MOORE, INC. 


MAXWE 


INDUSTRIAL CONTROLS DIVISION - STRATFORD, CONNECTICUT 


Ni JHOOW 9 


MANNING 


MAKERS OF ‘AMERICAN-MICROSEN’ ELECTRONIC INSTRUMENTS FOR MEASUREMENT, TRANSMISSION AND CONTF 
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Your Guide to 


Petroleum Processing [7° [-)>)- Ja leel-)e) C9 
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Keep Your Data 


File Up-to-Date 





“Clip-n-File" process data 


Sulfuric acid alkylation 


Keeping technical men 


One way that management can ease its shortage of 
technical men is to keep the men it has. This 
month’s editorial discusses the salary aspect of 
this particular problem. See p- 184 








The latest process information, including a flow 
diagram of the Kellogg process. Add this data 
sheet to your collection. p. 109 


“Clip-n-File" engineering data 
Instrument glossary 


\ new collection compiled for PETROLEUM PRoc- 
ESSING, including the most important terms used 
by today’s instrument technologists. p- 121 








a t dinette. 


Tricky door keeps cold air out 


[he traveling crane above can get in and out with 
its load through a clever flipper door that keeps 
the end-of-building opening as small as possible. 
For details on this and other Plant Practices, see. 


p. 113 





Imagination is a two-way street 


Some Buli Pen regulars move slowly but think 
quickly. Take rigger foreman, Speedy. He saved 
everyone a lot of trouble the day the rigging went 
But he sharpens his wits in a questionable way. 


p. 117 





Does your machine add fractions? 


Here’s an adding machine that lets you total frac- 
tions of an inch while you add integral units 
Piping designers should be especially interested 


What's New starts on p- 153 
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15 years on 1050° F. blowdown service— 
still no maintenance on this Crane valve 


THE CASE HISTORY — Continuous perform- 
ance since 1941 on re-cycle gas blowdown, 
with not a single nut loosened for mainte- 
nance — that’s the record behind this Crane 
No. 151 X 300-pound steel globe valve. 

Installed in a leading Texas refinery, this 
3-in. motor-operated Crane valve not only 
is free of service costs, but is still operating 
like the day it was put in the line. Trouble- 
free and never leaking, it looks good for 
service indefinitely. 

There’s a reason for valve performance 
like this. It’s in a century of quality valve 
building experience. Crane design makes 


CG RAN E VALVES & FITTINGS 


the valve right for the job... Crane mate- 
rials and manufacturing skill keep it on 
the job. 

Don't be misled by outside similarity 
with Crane steel valves. The critical differ- 
ence is inside. That’s where Crane quality 
insures dependable oil refinery flow control 
and important savings in your piping main- 
tenance costs. 

Whatever your needs in quality steel 
valves, the Crane line fills them—in sizes 
up to 24 in., in pressure classes up to 2500 
psi. Get the facts from your local Crane 
Representative, or write to address below. 


PIPE © KITCHENS © PLUMBING ¢ HEATING 





Since 1855— Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving All Areus 
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Table 1—Typical H.SO. alkylate compositions 





Type of olefin Propylene Butylenes 21/79 23/77 Pentanes 
C.¢ cA 
~ Alkylate sample 0 ) cs 4 McM DS 23 
( J Operating conditions 
iC, olefin vol. ratio 
External 16 5.6 5.9 33.5 38.0 11.0 
Internal 76 172 184 650 i845 306 91.0 
i€ in reactor, av vol 69.7 45.7 60.3 R12 y 54 66.0 
Acid olefin hr, vol. ratio 2.95 3.34 6.6 3 R 1S | 
Acid strength, av. wt YO.0 yi). | 146 y? § 935 v0.0 
Reactor temp I ) & 1y ) } sa) 


Product octane rating 


Fl research, clear 95.6 06.0 y 


4 
F2 motor, clear R87 1.9 eRe | 6.7 > 8 90) 
F4 PN 4.6cc TEI 132.2 143.6 187.0 IR] 158.4 s>.0 140.2? 
Depentanized alkylate 
Isohexanes, liq vol §.3 8.3 1.8 1 4.8 5.8 4.4 
Isoheptanes, lig vol 65.7 7.4 1.7 >] 14.5 138 3? 
Iso-octanes, lig vol IRA 68.2? 76.5 g?.§ OR 659 16.5 
Isononanes, lig vol 2? 7.2 15 3.3 > 3 78 40.2 
Heavier isomers, liq vol 8.7 RR 9 5 rg TO, 1s 


Isoheptane fractions 

















2-& 3-methyl hexane 3.4 ) ( 15.6 
3-dimethyl pentane 54.9 PRA 17.6 67.2 | 
4-dimethyl pentane 39.9 56.0 4 42.8 §3.1 
r 2,2-dimethyl pentane 1.7 6.7 00 
Ratio TMP's 80-90 PN’s 3 0.4 > «5 
Iso-octane fraction 
2.5-& 2.4-dimethyl hexane 13.9 11.6 ¢ 7 6 10 
? 3-& 3,4-dimethyl hexane 6.7 6.2 2.8 7 oo 9? 
4-trimethyl pentane 43.3 38.0 38.5 18.4 } 44 417.4 
4-trimethyl pentane 13.9 24.0 25.0 25.9 $.3 21.8 17.6 
3-trimethyl pentane 7.8 : »§,.2 7.2 awe | 7g 196 
? 2,3-trimethyl pentane 4.4 Pes 2 2.2 1.8 1.9 E 
| Ratio TMP’s DMH's 3.8 4.6 LO 14.9 4.1 10.0 64 
Ratio 100 plus Octane TMP’s 2.2.4 TMP 0.84 1.16 33 1.45 iy, 1.08 83 
lsononane fraction 
).2.5-trimethyl hexane 65 68 60.5 724) 
| >.3.S-trimethyl hexane 35.0 2.( 39.5 14.0 
( : Other isononances ‘ae 
Numbers refer to API Research Project 6 data; Other poits are published data from reference 1) 
— Process—Production of high octane isomeric hy- C,H, »-H.SO,(C,H.)HSO, 
drocarbons by catalytic combination of olefins 
(C,H,)HSO,—_C,H C,H,,--H.SO, 
> with isobutane 
dj . 
Process chemistry—Sulfuric acid alkylation is a If isobutane is not immediately available before 
liquid phase process. The reaction mechanism is another olefin enters the system, the acid butyl 
thought to be as follows sulfate and olefin combine to form a sulfate neu 
Table 2—Typical yield Table 3—Summary of direct operating costs for H.SO. alkylates 
data for a so (Gulf Coa as h 90° frean ficiency assumed) 
. Case number Case 1 Case 2 Case 3 
alkylation F-4+44.6ce TEL, PN 5.5 150 158 
(basis: bbl bbl of olefin charged ) Direct operating costs Amount S$ cd Amount $ cd Amount $ ed 
Butylene alkylate: Labor, men shift at $60 man d ) 120 ) 10 ’ 1) 
' Alkviate made 1.72 Steam, Ib hr ; ; 
> 4100) psig at 38 1LO00 Tt 1k 410) ) 4k 410) 397 Ik 410) ) 
; Isobutane consumed 1.106 125 psig at 35 1000 It 10) O7R 7 10.099 77 YR SS¢ wy 
Normal butane made 0.00 Exhaust steam 41.49 48 410 66.850 
Propylene alkylate: Power, kw at 0.86¢ kwh 425 79 457 Rs 557 
Alkylate made 1.78 Cooling H.O, gpm at 0.62¢ 1000 gal hitb = Ht A06 92 12,02 
Isot : see H.SO,, ton day at $20 ton(net) 60 1085 17.0 R45 17.4 $94 
sob * consume c ] §s : , 
en ene 1 Maintenance at 4 of investment 6> 19] 
Propane made 0.09 Total direct operating costs, 5 cd 2003 1807 166 
- Includes supervisior Pe stre lay Init cid cost minus spent acid Ste 
) consumption based upon 400 psig steam to refrigeration ymmpressor turbine and exhaus yg 
40 psig resulting in a 26 Ib hr hp water rate. In Cases 1 and 3, there is an excess ar 
in stean respectivels over what the tractionation equipment can use ind the compressor 
can exhaust. If other steam pressures are available, Case 1 would be in balance at 2? 
j rate and Case 3 at 36 water rate 
P(1s 
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tral ester. The ester then polymerizes to form 
heavy alkylate 


Process description——Basically, an emulsion of 
hydrocarbon reactants is maintained in the acid 
phase (in the reactor) and is circulated in large 
volumes past the point of olefin injection 





Table 4—Economics for making different qualities 
of H.SO, alkylate 
Gulf Coast basis with 90° stream efficiency assumed) 
Case number Case I Case 2 Case 3 
Product & process data 


F-4---4.6cc TEL, PN 145.5 150 158 
Total alkvlate, b sd 3.719 3.724 3733 
340 F EP alkylate, b sd 3,354 3.441 3.565 
Loss to acid, Ib hr 270 222 126 
Credits, $/ cd 23,046 23,777 25,012 
Alkylate value ¢ gal 17 17.375 18.04 
Debits, $ cd 10,032 9 R81 9810 
Feedstock, $ cd 7,740 7,740 7,740 
Direct. oper. costs, $ cd 2,003 1.807 1,662 
Prop. tax & ins., 3 invest 
$ cd 124 143 17§ 
Interest, 4 invest., § cd 165 191 233 
Net credits, § cd 13.014 13,896 15,202 
S$ vear 4.750.110 § 072.040 § 548.730 
I d process mvest., % 1.500.000 1,740,000 2,127,000 
Payout on invest years 0.32 0.34 0.38 


Net return over invest. after § 


ioe 22,250,550 23,620,200 = 25,616,650 
Incremental net credit over 

Case I, > yr 321,930 789.620 
Estimated incremental invest., $ 240,000 627,000 
Payout on incremental invest 

years 0.75 0.79 

Unleaded Before depreciation, income taxes, royalties; and ex 


uding offsite facilities. Does not include normal burden rate (in 


direct’ costs) 
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Ihe accompanying flow diagram illustrates a 
Kellogg Cascade Reactor that utilizes butane va- 
porization for cooling to hold a constant tempera- 
ture in the reaction system. Acid-hydrocarbon 
separation is also carried out in the reaction 
vessel 

Olefin feedstock is introduced into the circu- 
lating emulsion in the reactor, being divided into 
small portions and fed to the various reaction 
stages in parallel. Isobutane and acid are fed in 
series flow through the reactor zones 

The remaining equipment in the process train 
is to make a separation of the desired light alky- 
late from heavy alkylate, acid, and unreacted 


vases. 


Raw materials—Feeds containing propylene, buty- 
lene and amylenes can be processed in their re- 
actor in any combination for alkylation with iso- 
butane. 


Catalyst—Sulturic acid of at least 89-90% strength 
catalyzes the alkylation reactions. The acid is 
“consumed” by virtue of dilution by water and hy- 
drocarbon esters. When the chemically combined 
hydrocarbon content of the acid reaches 4-5% 
the acid is no longer an active catalyst. The car- 
bonaceous material is usually burned off in a 
furnace, and the sulfuric remade in a contact acid 
plant. 

Product yields—JTable | gives seven examples 
of alkylate qualities. Table 2 shows typical yields 
for both butylene and propylene alkylate 


Operating conditions—Typical alkylation reactor 
conditions are 30-40°F and 4-10 psig. Ratios of 
isobutane’ olefin/ acid are varied for different qual- 
ity alkylates (see Table 1) 


Operating variables—Generally. alkylate quality 
increases with: 1) high isobutane concentrations 
in reactor, 2) high isobutane/ olefin ratios—both 
internal and external, 3) high volume of acid into 
which the olefin feed is introduced, 4) high acid 
strength, and 5) low temperatures. Alkylation 
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Sulfuric Acid 


... using the 


UNFOLD 


reactions drop off with acid concentrations below 
85-90°,, and olefin polymerization predominates 


[he of ester formation varies with reactor 


conditions 


rate 


Mercaptans and diolefins increase the acid con- 
sumption by going into the acid phase. A pound 
of mercaptans consumes about 18 pounds of acid 
One of butadiene about 70 


gallon consumes 


pounds of acid 


Economics—Tables 3 and 4 give economics and 
operating costs for preparing three different grades 


of alkylate by the sulfuric acid process. 


Installations—M. W. Kellogg Cascade 
Acid Alkylation units totaling 57,500 b/d ca 
pacity in for Standard Oil Co 
(Ohio), California Refining Co., 
Perth DX-Sunray Oil Co., Tulsa, 
Okla.; Socony Mobil Oil Co.. Inc.. | Chi 
cago, Ind.; Tidewater Oil Co., Delaware City, 
Del.; McMurrey Refining Co., Tyler, Tex.; Stand- 
ard Oil Co. (Ind.), Casper, Wyo.; Pure Oil Co., 
loledo, Ohio, and Smith Bluff, Tex.; Shamrock 
Oil & Gas Co., Dumas, Tex.; Standard Oil Co 
(Texas), El Paso, Tex.; Gulf Oil Co., Port Arthur, 
Fex.; States Petroleum Co., Houston, 
Tex.; Oil Co., Lake Charles, La.; 


Sulfuric 
s 
are operation 

loledo, Ohio; 
Amboy, N. J.; 


iSI 


Eastern 
Continental 
PROCESSING, 


PETROLEUM April, 1957 


FOR START OF PROCESS DESCRIPTION 


Alkylation 


Kellogg Cascade Reactor 













Pa.. Ca 
Standard- 
Argentina 
Alkylation 


Atlantic Refining 
nadian Petrofina, 
Vacuum, Altoona 


Kellogg Jet 


Co Philadelphia 
Montreal, Canada: 
Australia; and YPF, 
Reactor Sulfuric Acid 


units totaling 54.500 b/d capacity are in opera 
tion for Cities Service Refining Corp., Lake 
Charles, La... and East Chicago, Ind.: Standard 
Oil Co. (Ind.), Whiting, Ind.; Utah Oil Co., Salt 
Lake City, Utah: Continental Oij Co., Lake 
Charles. La.: American Oil Co., Texas Citv. Tex 


Brit 
Iran; and Imperial 


Magnolia Petroleum Corp... Beaumont, Tex.: 


ish Petroleum Co Abadan 
Oil Ltd... ¢ algary, Canada 


Licensor—Process design, engineering, construc 


tion and “know-how” are available from the M 
W. Kellogg Co., 711 Third Ave... New York 17 
N. ¥ 
References— Additional information on the Kel 
logg Sulfuric Acid Alkylation process can be found 
in 
(1) Stiles S R Alkylation for ( I ie the 
future i i Petre am, 1956 Ant R Re Ww 
pp 60-63 
(2) Stiles, S. R Mechanical Advancet 1 the Alky 
lation Process,” paper for Petroleum Division of ASME 
Los Angeles, ¢ f.. Sept 54 
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why engineers 


go for Gun-Pakt 





Expansion Joints 
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One of 37 Yarway Gun-Pakt Expansion Joints 
installed at giant oil refinery on Gulf Coast. 
Gun-Pakt Joints at this refinery range in size 
to 14"’, 


from 1'2"’ 





(To obtain more data on advertised products see page 150) 


MH Engineers go for Yarway Gun-Pakt Ex- 
pansion Joints because: 


NO SHUTDOWNS. With Gun-Pakt Joints 
when new packing is needed, it is added 
under full steam pressure, right on the job 
—no unpacking, no shutdowns, no service 
interruptions. 


FEWER JOINTS NEEDED. With Gun-Pakt 
Joints you need fewer joints per length of 
pipe line, with traverses up to 
and 24” double. 


= single 


LONG SERVICE—NO METAL FATIGUE. 
Gun-Pakt Joints give long, trouble-free serv- 
ice life—no fatigue failures. 


LOW MAINTENANCE. Maintenance records 
show the costs for servicing Gun-Pakt Joints 
are very low. One utility reports only 65 
cents per year per joint—another reports 
less than half that. 


Yarway single-end, 
welding-type Gun- 
Pakt Joint for 150 
Ibs. pressure. 


Leading institutions, central heating stations 
and industrial plants “go for Gun-Pakt’”’ 
again and again. Write now for latest bul- 
letin EJ-1914. 





YARNALL-WARING COMPANY 
153 Mermaid Avenue, Philadelphia 18, Penna. 
BRANCH OFFICES IN PRINCIPAL CITIES 


GUN-PAKT EXPANSION JOINTS 


PETROLEUM PROCESSING, April, 1957 








ITS 


a 195 7 








An oilman belongs at every table Pipeliners—in fact, a// oilmen—help set 
the family table. Oil-based insecticides, weed killers, fertilizers, livestock dips and animal 
medicines help bring better fruits, vegetables and meats to market. You cook them with 
natural gas or electricity that oil fuels probably generated. Sometimes people who know 


little about oil talk loudly against our industry. That’s when we oilmen should — qyp 
4 , 
; ‘SHELL; 
point out that at home, as elsewhere, oil serves people well. SHELL OIL COMPANY V7 


PETROLEUM PROCESSING, April, 1957 To obtain more data on advertised products see page 150 l11 





you can judge 


i 
9} 
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1 —Average radiant transfer rate. 
2 —Maximum deviation from average radiant 
transfer rate. 3 —Average and maximum trans- 
fer rate in convection section. 4 —Maximum tube 
wall temperature, radiant or convection. S —Maximum 
efficiency with specified excess air.6 —Controlled thermal 
recirculation of flue gases to provide even heat distribution 
throughout full length of each tube and equalized heat dis- 
tribution around each tube. 7 —Overload and correspond- 
ing transfer load. 8 —Design to provide: structural column 
supports - Ladders - Platforms - Tube Removal facil- 
ities, etc. GQ —Degree of assembly; of the furnace 
structure and of the heating surface. 


. 


* 
= 


PETROCHEM-ISOFLOW FURNACES 


rt 
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Crane travels through flipper door 


SPECIAL door at one end of the 
A machine shop building at the 
Ferndale, Wash., refinery of the Gen- 
eral Petroleum Corp. permits a 15,000- 
lb traveling P&H crane to move freely 
in and out of the shop. This unique 
door offers little 
of the 


restriction to travel 
and allows little 
heat loss on crane trips outside the 
shop in cold weather. 


crane also 


The design was decided upon after 
he chemical cleaning pits were lo 
cated adjacent to the machine shop. 
This was different from many refiner- 
es where the pits are located at some 
distance from the shop and require 
ansporation of exchanger tube bun- 
lles by truck. 


In the Ferndale refinery, with the 
pits just outside the machine shop, 
General Petroleum concluded that the 
bundles could be handled more effi- 
ciently by a traveling crane. But this 
required a door, or combination of 
that end of the machine 
shop that would permit this maneuver 
The problem was given to the Bechtel 
Corp. to work out as part of the plant 
design. 

The “flipper door” thus developed 
is 50 ft wide, just large enough to 
permit passage of the traveling crane 
on its tracks. The door is 5 ft 1 in. 
high and extends across the end of 
the shop. Underneath are sliding doors 
that are opened when the crane is in 


doors, at 


operation. Built like an airplane wing, 
of 5/16-in. steel plate on a tramework 
of 434-to 8-in. steel Schedule 40 
pipe, the tilted outwards to 
a full 90 degrees by an electrically 
operated hydraulic ram. A_ cut-out 
switch stops the crane as it nears the 
closed door. 


door is 


Because the Ferndale area has sev- 
eral months of 
General 


cold weather each 
Petroleum says that 
keeping the shop warm without the 
flipper door would have been im 
The crane normally passes 
through the door half-a-dozen times in 
a normal working day, carrying bun 
dles of pipe, tubing and other heavy 
items 


year, 


possible. 





One cooling box for three samples 
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SINGLE cooling box prepares 
A samples for weathering tests 
from three of the fractionation col- 
umns at Dorchester Corp.’s Cargray 
natural gasoline plant White 
Deer, Texas. 

Sample lines from the three col- 
umns go to an insulated refrigeration 
box, in the bottom of which is a hair 
pin coil 


near 


Through this coil, liquid pro- 


pane from one of the operating col 


umns is circulated continuously. 

The sampling lines are each con 
nected to a helical copper coil that is 
submerged in the brine solution filling 
the box. As the vapor sample is drawn 
through the cooling coil, it is con 
densed. A liquid that is 
weathering tests is then sampled at 
the draw-off valve. 

Propane used to 
filled box is not 


ready for 


cool the brine 
lost, but ts 
lated back to the column from which 
it was drawn. 


Turn 


recircu 


mage for more Plant Practices 
pag 
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KAMLOK 


QUICK COUPLERS 


CAM TIGHTEN 


The Fastest, Cafest, 
Gurest Coupling Known 





634-A Jess 
634-B 693.0 


BRONZE + ALUMINUM + MONEL 
STAINLESS STEEL + SEMI-STEEL 





ALL STYLES OF ADAPTORS FIT 
IN ALL STYLES OF COUPLERS 
OF THE SAME SIZE. 
Perfectly tight, no leak 
connection in seconds. 
Kamiloks couple and un- 
couple instantly regard- 

less of “hook-up”. 


Write for Free Bulletin F-10 


JORDAN CORPORATION 


industrial Sales Division of OPW Corperatien 


6013 Wiehe Road . 
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Truck-lab speeds field analysis 


HELL Development engineers are 
S now using a mobile laboratory for 
obtaining firsthand technical informa- 
tion in the field. Instruments mounted 
in the truck-laboratory record infor- 
mation on refinery and petrochemical 
plant processes and their control sys- 
tems. This data is used to recommend 
modifications for existing plants and 
for the design of control systems for 
new plants. 

After completing hookup of power, 
pressure and temperature signal cables, 
the test team deliberately upsets the 
operation of the process being studied 
This is usually done by changing a 
signal to a control valve. Then, sen- 
sitive instruments inside the truck 
record the reaction of the system at 
various points in the process as it 
responds to the input change. 

The air-conditioned truck contains 


a six-channel recorder, six amplifiers 
to boost signals from the process, an 
four triplexers which share three rec 
ords on one channel. There are als 
four field telephones interconnecfe 
with a microphone and loudspeaker 
All are controlled from the truck. 
This new system of bringing the 
laboratory to the refinery site is 
vast improvement over former meth 
ods of data gathering. Before, onl 
four to six records could be obtained 


and during poor weather the work 


was halted. Now, up to 14 records 


can be made on the truck-installe 
equipment. Not only is the influence 


of day-to-day variations in the process 


held to a minimum but the data 
processed faster and more accurately 
held to a minimum but the data proc 
essed is more accurately handled by 


this laboratory-on-wheels 











Lube system extends packing life 


ACKING on reciprocating pumps 
handling abrasive asphaltic mate- 
rials is extremely short-lived. Heavy 
residuals which harden on piston rods 
literally rip pump packing to shreds 
in short order. 
Pumps in this service at Humble 
Oil and Refining Company’s Baytown 


(To obtain more data on advertised products see page 150) 


refinery were using two sets of pack 
ing per month. In addition, hot aspha 
leakage was plugging sewers 
causing a second troublesome main! 
nance problem. 

At the suggestion of Arthur 
Holle and A. L. Rieck, “C” Op 
tors in Humble’s cracking coils 
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Plant practices (continued) 


rtment, an independent seal oil sys- 
n was installed that supplies a 
avy naphtha directly to the stuffing 
CS. 

Che naphtha, furnished by a small 
ixiliary pump, lubricates the plunger 
ds and has doubled packing life. 
so, hot oil leakage from stuffing 
oxes—now diluted by the seal oil 
no longer plugs sewers, and the 
vo-sided maintenance problem has 





heen cut to a minimum. 





Compressors modernized 
with nodular iron 


rYXHROUGH the use of nodular 
| iron compressor cylinders, older 
type horizontal compressors can be 
converted to handle 2,000 psi for 
transmission or storage of gas. One 
of the first to make this changeover 
has been the Rockport and Ripley 
compressor stations of United Fuel 
Gas Co. of Charleston, W. Va. 

The older compressor cylinders in 
the seven Cooper-Bessemer units ip 
use at the Rockport and Ripley st 
tions had been limited largely to 1000 
psi service. The cylinders are of a two- 

‘lume design that permitted 19 steps 

unloading per compressor. 

By replacing the cylinders with ones 

nodular or ductile iron, it is now 

ssible to handle much higher pres- 
es with the same units. Gas to 
rage is handled at 620 to 685 psi 
ction and at 1000 to 1800 psi dis- 
irge. Delivery out of storage is 
idled at 300 to 700 suction and 

0 to 1500 psi discharge. 

In addition to the new nodular 

1 cylinders, modernization of the 

npressors included the installation 

Woodward type PG hydraulic gov- 

ors. These now permit smooth 

t up, smooth speed variation and 

itive control. 
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If this Housing ever 
Breaks or Distorts we 
will replace it Free. 
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ADJUSTING BOLT is pressure 


tight — fluid cannot escape if cap 






is removed while valve is in 


Vii 
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HARDENED BEARINGS ore 
used on spindle and disc to insure 


retention of popping point. 


DIRECT SPRING LOADING 


of disc at lowest possible bearing 





ETET 


a0 
q 
: 


point to insure uniform seating. 


er) 


LONG LASTING solid disc con- 
struction — can be remachined 
many times before replacement is 


necessary. 


CROSBY a =i 
NOZZLE TYPE ; 
RELIEF VALVE ge 


Every feature of Crosby Nozzle Type Safety-Relief 
Valves is engineered for high performance and 
long service. These valves are furnished in D, 

E, F, G, H, J, K, L, M, N, P, Q, S, and T orifice 
sizes, and with inlet sizes from 1” to 8”. Cast 

steel valves are furnished for temperature to 

800° F, alloy steel valves for temperature to 

1400°F. All Style JO valves have forged stainless 
steel FULL NOZZLE construction. 


Write for Bulletin describing Crosby Relief Valves — 
or ask for our quote on your valve requirements. 
CROSBY VALVE & GAGE COMPANY 

43 Kendrick Street, Wrentham, Mass. 


fz 
td 
ALSO MANUFACTURERS OF A COMPLETE 
r y LINE OF INDICATING PRESSURE GAGES 
SAFE SIDE 
€ 
a 
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KEEPS PRESSURE ON THE 
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Mind Over Matter 


|‘ THE Old Man has a favorite around here, it’s 
Speedy Smollet, one of our rigger bosses. Now this 
might be a little hard to figure out, because Speedy is 
not exactly a ball of fire. As a matter of fact, Speedy 
is so slow he’d make a turtle look like a jack rabbit. 

But, Speedy is a good rigger—the best—and I suppose 
one of the reasons he is so good is that he doesn’t rush 
things, and nothing short of Marilyn Monroe would 
excite him. It takes a special breed of cat to make a good 
rigger. I, for one, would never qualify because I would 
worry myself, and half the people around me, raving 
mad on the first job. Not Speedy—when he can’t over- 
power ’em, he outsmarts ’em. 

lake last summer when he tried to take a brand new 
coil of Manila rope home with him. Red Smith, the guard 
on the gate, wouldn't let Speedy take the rope out the 
gate. “Whatcha tryin’ to do, Speed?—get us both fired? 
You can’t take that rope through this gate, and that’s 
that!” 

“I stole this rope fair an’ square an’ I’m gonna take 
it Outta this yard!” 

About a week later, Speedy announced to one and all 
(except Red) in the Bull Pen that he was gonna take 
that rope home that afternoon. We all had to see this to 
find out what Speedy had cooked up 

Long after everyone else had left the locker house, 
out came Speedy, shuffling along at his usual pace. Tag- 
ging along beside him, he had a little dog—one of a lot 
of strays that wander in and out of the plant all the time. 
Now this was not unusual, because everybody knew that 
Speedy had a weakness for dogs, especially puppies. Speed 
stopped at the gate to let Red pet the puppy. “Purty little 
feller, ain’t he, Red?” 

Red agreed and Speedy shuffled on out the gate to the 
parking lot with that five pound dog on the end of a 
150-ft coil of brand new top quality manila rope. I doubt 
that Red ever caught on. 

As I said, Speedy is a lot brainier than he acts. And 
I was glad of it soon after the rope trick. 

We were trying to set a new exchanger in on one of 
the units during a turnaround, which would have been 
a simple enough job if we had been able to get at it. The 
problem was that we had to rig up a gin pole off a nearby 
structure and swing the exchanger over a lot of other 
equipment to set it in place. That was bothersome, but 
we finally got rigged up and started the lift. 

Then, right at the top of the lift, all hell broke loose 
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When Speedy can’t overpower ’em, he outsmarts *em 


I heard a loud snap and looked up in time to see the 
35-ton exchanger drop about six inches and quiver a 
little. Because it looked like it wasn’t going anywhere, | 
decided it was safe enough to wander over to see what 
had happened. 

Well, | knew we were overloading that hoisting engine, 
but I never would have figured the hoisting drum would 
have pulled loose from the frame. Yet that’s just what 
had happened. Some idiot (bless him) had run a cable 
around the base of the drum though, and that’s all that 
was holding that exchanger in the air. 

Now we were in a pretty pickle. We couldn't get that 
load up and we couldn't get it down—in one piece 
without a lot of shaky makeshifting. We were getting 
all sorts of wild and useless ideas, while all this time | 
was worrying about how long that safety cable would 
hold. 

About this time, I notice that Speedy had that rope 
look in his eye and I could tell he was going to outsmart 
that exchanger just as he had Red. The first thing he 
did was to clamp the load line and one of the ten lifting 
parts together with a couple of cable clamps. The thing 
could have stayed there until next summer then without 
falling, but that still wasn’t getting it up or down. Every- 
body was all in favor of letting it down and starting 
over. Everybody but Speedy, that is. 

Speedy reasoned that with a ten part lifting line, we 
could haul the load on up with a 4-ton pull. Now every- 
one knows that most any winch truck will pull that much 
if you can hold the truck down. So Speedy spliced the 
winch line of a winch truck to the load line with more 
cable clamps, tied the truck to the railroad tracks and 
started to pull. 

Now the truck was a good ways away and didn't have 
too much line to begin with, so we had to take it in 
steps. We’d pull until the splice fouled the block, then 
clamp the load line again, take a new bite with the winch 
line and pull some more. 

Everybody was nervous about this rig except Speed, 
but he took it right on up and over and set it down like 
he was putting the baby to bed—which only goes to show 
that sometimes it’s better to take it slow and easy whether 
you're stealing rope or setting heat exchangers! 


Next month, the Old Man turns sand into steam 
and leaves Hard Luck Sammy bewildered 


















OTHER VOGT PRODUCTS 


Drop Forged Steel Valves, 
Fittings and Flanges — 
Petroleum Refinery and 

Chemical Plant Equipment 

Heat Exchangers 
Ice Making and 
Refrigerating Equipment 
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STEAM GENERATORS 
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Above: Cross Section showing 
arrangement of steam and 
water drums, tubes, baffles, 
and furnace. 


C{) SUNTIDE REFINING COMPANY 


Viola, Texas 
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Principle Data Each Unit 


@ 85,000 pounds steam per hour capacity, 
designed for 500 Ibs. $.W.P. and 625° F, : 
total temperature. 

@ Water cooled furnace. 

@ Burners for Gas and Oil fuel. 





Vogt offers a complete line of custom built 
and package type steam generators. Available 
in bent tube and straight tube designs for 
solid, liquid, or gaseous fuels burned singly 
or in combination. 


Write for bulletins. Dept. 24A-BPP 


HENRY VOGT MACHINE CO. 
Box 1918, Louisville 1, Kentucky 


SALES OFFICES: New York, Chicago, Cleveland, Dallas, Philadelphia, St. Lovis, 


Charleston, W. Va., Cincinnati 
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Diisobutylene 
: Diisobutylene, pronounced ‘“dye- 


eye-so-beu-tih-lean,” is no newcomer 
to the petrochemical field, but it is a 
petrochemical whose uses are now 
much broader than when it was first 
produced some 20 years ago. Then, 
i it was a stepping stone on the way 
to the first commercial production of 
100-octane gasoline, and was widely 
known as “codimer,” and the isooc- 
tane produced from it by hydrogena- 
: tion was known as “hydrocodimer.” 
Today, it also finds use as an inter- 
mediate in the manufacture of plas- 
tics, elastomers, lube-oil additives, and 
other chemicals. 

The term, diisobutylene, is usually 
applied to a mixture of isomeric hy- 
drocarbons produced by the poly- 
merization (dimerization) of isobuty- 
lene. The dimer has the empirical for- 
mula C,Hj,, since isobutylene is 
C,H, [(CH )oC:CHe], and consists 
chiefly of 2, 4, 4-trimethyl pentene-| 
{ |{CH»:C(CH3)*CH»°C(CHs)2°CHs] and 

or 2, 4, 4-trimethyl pentene-2 [CH;- 

C(CH3):CH’C(CH3).°CHs]. These (and 
their mixtures) are colorless liquids, 
lighter than water per unit weight, 
that boil very slightly above the boil- 
ing point of water but freeze far be- 
low its freezing point. 

Isobutylene, the raw material, is 
obtained by fractionation of refinery 
gases produced in the catalytic and 
thermal cracking of petroleum. It is 
also obtainable by the dehydrogena- 
tion of isobutane, itself a refinery gas 
and LPG constituent. 

Diisobutylene is quite a typical hy- 
drocarbon intermediate for the produc- 
tion of other petrochemicals. It is pro- 
duced by processes closely related to 
conventional refinery polymerization. 
It is not a consumer product in any 
sense. It is significant to note that new 
plants for its synthesis continue to be 
constructed. 


SE me 
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Buty! rubber 


Butyl rubber, the “GR-I” of World 

i War II, is no real stranger to either 
the petrochemical or consumer fields 

The public knows of it as the material 

used to make superior innertubes—its 

chief postwar use and the reasons for 

its declining consumption in the last 

few years (because of the advent of 
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NEW WORDS 


Do you know these words? 


By B. H. WEIL 


Manager, Information Services 
Ethyl Corp. Res. & Engrg. Dept. 
Detroit, Mich. 


A regular department intended 
to help administrators and operat- 
ing men keep abreast of technical 
names and processes in the petro- 
chemical field. 


tubeless tires). The petrochemical in- 
dustry knows of it as an American 
synthetic rubber made from two petro- 
chemicals—isobutylene and isoprene 
In Butyl rubber, unlike natural 
rubber or the common S-type synthe- 
tics, there is only enough unsaturation 
(C:C groups) present to permit vul- 
canization; this is brought about by 
the use of 1.5-4.5 of isoprene. Con- 
sequently, Butyl rubber has superior 
resistance to chemical attack and aging, 
the cause of eventual cracking in 
many natural-rubber products. This 
advantage has led, in the past, to in 


NEWS in VIEWS 


creased usage in steam hose, conveyor 
belts, automobile parts, etc., but not 
to a sufficient extent to compensate 
for the declining use of Butyl rubber 
innertubes (where its outstanding prop- 
erty was its relative impermeability to 
alr). 

Recently, however, there appears to 
be much optimism about the future. 
All-Butyl tires are being test marketed 
which are said to give greater safety 
and much longer wear than tires made 
from natural or S-type rubbers. Other 
advantages are smoother 
noise level, and 
retention. This 
development seems to be of real com- 
mercial importance; it has led to the 
announcement ol 
the first Butyl rubber plant 
World War II, one which will increase 
the national capacity by one third 


said to be 
riding comfort, lower 


(no surprise) better air 


the construction of 


since 


Isoprene and isobutylene, as men- 
tioned, are both petrochemicals. The 
former is extracted from the C.. frac- 
tion produced by the thermal crack- 
ing of gas-oils and naphthas. The lat- 
distilled from the byproduct 
gases produced in catalytic and ther- 
mal cracking. Both 
seem find 
in the production of greater quanti- 
ties of Butyl synthetic rubber 


ter is 


petrochemicals 


destined to increased use 
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FOAMGLAS FOR BUTANE, Gult 


Oil's 
refinery is being coated with Foamglas blocks 
50°F 





tank at its Cleves, Ohio, 
Purpose: to help maintain a 


storage 


temperature. After blocks are impaled on studs tack-welded to tank, 


they are embedded, sealed and covered with an asphalt cut-back. 
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Let Harshaw Catalysts 


doa GIANTS work for you 


Harshaw Catalysts do a giant’s work and Harshaw produces cata- 


lysts in giant quantities—carloads every week. A letter or phone 


call will put our 20 years’ experience and acres of production and 
research facilities to work for you. 


PREFORMED 
CATALYSTS 
to fit special process 
requirements 
H ydroforming 
Cyclization 
Oxidation 
Dehydrogenation 
Dehydration 
Desulphurization 
Alkylation 
Isomerization 
Hydrogenation 


CATALYTIC CHEMICALS 
SUPPLIED BY HARSHAW 


Aluminum Nitrate 
Copper Nitrate 


Cobalt Nitrate 

Manganese Nitrate Solution 
Metallic Soaps (Cobalt, Manganese 

Nickel Carbonate Nickel Formate Nickel Nitrate 

Nickel Sulfate Sodium Methoxide Zinc Nitrate 


Our experienced technical staff will assist you in 
developing the best and most economical catalyst. 
If you have a catalytic process in the development 
or production stage, a discussion with us may 
prove beneficial. 





Write for 
Free Book 
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THE HARSHAW CHEMICAL CO. 
Chicago ¢ Cincinnati * Cleveland « Detroit + Hastings-On-Hudson 
Houston * Los Angeles « Philadelphia « Pittsburgh 
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ERMS used in describing instruments and how 

they work tend to be confusing. Some are coined 
expressions while others, although familiar words, have 
special meanings when applied to instrumentation. 

The following list of terms used for automatic 
control systems includes words likely to be heard in 
discussions of either operating or analytical instru- 


Term 


Accuracy 


Absorption 


Amplifier 


Amplitude 


Amplitude ratio 


Analog 


Annunciator 


Area meter 
Attenuation 


Audio 


Automation 


Automatic 
controller 


Automatic reset 


response 


Balance 


Birefringence 


Black-body 


Blind transmitter 


Definition 


A number or quantity indicating how 
close an instrument value is to the actual 
value of a variable. It may be expressed 
as a % of the full scale reading of the 
instrument. 

The process whereby some or all of the 
energy of sound waves or electromagnetic 
radiations is transferred to the substance 
through which they travel. 

A device whose output is an increased 
function of an input signal, and which 
draws power therefore from a source 
other than the input signal. 

The maximum departure of a value from 
the average or mean value, such as the 
extent of the vibratory movement of a 
swinging pendulum. 

The ratio of the recorded amplitude of 
any process variable—such as a chart of 
an oscillating wave—to that of the pre 
ceding amplitude or wave. 

As applied to a computer this definies 
one which handles variables as continu 
ous values that can be expressed in 
graphic curves. (An analog computer dif 
fers from a digital computer which han 
dies only fixed numbers.) 

A device which gives audible or visible 
warning when a recorded value differs 
from a predetermined value. 

See variable area meter 

The reduction in concentration, density, 
or effectiveness of a force or radiation. 
Describes a device or system that uses 
mechanical or electrical vibrations that 
are within the range of human hearing. 
(You can have your pick of about 100 
definitions). One of the better definitions 
is: The integration of machimes with each 
other into fully automatic and, in some 
cases, self-regulating systems . 

A device which measures the value of a 
process variable and then makes altera- 
tions in flow of materials or energy to 
maintain the value of the variable within 
acceptable limits. 

The action which moves a valve at a rate 
proportional to the deviation of a pen 
from the pointer. 


An adjustment in an electrical network so 
that an emf m one branch of the net 
work produces no current in anothe 
branch of it. 

Double refraction, or the splitting of a 
ray of incident light into two components 
which travel at different velocities. Used 
for optical analysis of compounds and 
mixtures. 


A term used in infrared analysis that de 
scribes an ideal body. If it existed it 
would absorb all and reflect none of the 
radiation falling upon it; reflectivity 


would be zero and absorption would be 
100% 
A transmitting instrument which receives 
and transmits a signal to another location 
without indicating its value at the trans 
mitter. 
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pn-File 


Instrument Terminology 


ments. The list is not complete nor probably in agree- 
ment with all previously published definitions. 

The purpose of this gtossary is to hetp the average 
person understand the strange patter of instrument 
engineers and technicians. The editors hope it will pull 
back the semantic curtain which now surrounds the 
subject of instrumentation and process control. 


Term 


Bourdon gage 


“breadboard” 


Bridge 


Calibration 


Calorimetry 


Capacitance 


Capacitor 


Capacity 


Capillarity 


Cascading 


Cold junction 


Conductivity 


Controlled 
medium 
Controlled 
variable 


Controller lag 


Control point 


Correction 


Corrective action 


Correction time 


Definition 


A pressure measuring device using a 
curved tube with a flattened cross section. 
A positive pressure difference between 
the outside and inside of the tube tends 
to straighten it out. 


The process of putting together a control 
system with standard components. An in- 
termediate step often used between the 
paper design and the prototype produc- 
tion of a new control system. 

An electrical network used in many in- 
struments. One branch of the bridge con 
nects two pomts of equal potential and 
hence carries no current when the circuit 
is properly adjusted or “balanced.” 


The procedure of checking the accuracy 
of one mstrument with another one hav 
ing greater accuracy. 
The quantitative determination of heat 
content. 
The change in quantity per some refer 
ence value, such as gallons/height of 
liquid in a tank. 
An arrangement of conductors and di- 
electrics used to store large charges of 
electricity. 
The maximum quantity of energy or ma 
terial which can be stored, such as the 
total gallonage of a tank 
An action by which the surface of a 
liquid rises or is depressed by surface 
tension, especially noticeable in smal! 
bore tubes. 
An arrangement of instrument elements 
which multiplies an initial effect; for ex- 
ample, the use of one controller output to 
alter the set point of another controller, 
with both controllers regulating the same 
process. 
The free ends of a thermocouple which 
are connected to indicating instrument 
A measure of the ability of a material to 
conduct electricity. 
The process material or energy in which 
a variable condition is controlled 
The quantity or condition that is being 
measured and regulated. 
The delay in correcting a change in a 
controlled variable due to a delay in some 
part of the control instrument 
The value of a controlled variable that 
an automatic controller operates to main 
tain. 
[hat quantity which is added to a calcu 
lated or observed value to obtain the cor 
rect value. It is the negative of the err 
The instrument action which is initiated 
by a deviation and which attempts to 
correct the situation. 
The time required for the controlled vari 
able in an automatic controller to reach 
and stay within a predetermined band 
around the control pomt, following any 
change of the independent variable or 
yperating condition 
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Term 


Count rate 


Cycle control 


Cycling 


Damping 


Dead time 


INSTRUMENT TERMINOLOGY 


Dead zone 


Derivative 
action 


Detector 

Deviation 

Diaphragm motor 
valve 


Dielectric 


Differential gap 


Differential 


d/p cell 


Digital 


Digital 


converter 


Distance-velocity 
lag 


Distortion 


Doppler effect 


Drift 
Droop 
Dynamics 


Dynamic 
pressure 


EDP 


Electrophoresis 


Petroleum 
Processing 


Definition 


The average rate at which ionization of 
particles occur. A term used in analyzing 
radioactive substances. 
The automatic changing of the control 
oint of a variable as a function of time. 
t is often accomplished by a rotating 
cam on which rides a cam follower that 
resets the control point. 
A periodic change of the controlled vari- 
able from one value to another. Three 
types are recognized: damped, constant 
and unstable. 


The reduction of an oscillation, usually 
due to resistance or friction. 

Any definite delay period between two 
related actions, during which an instru- 
ment does not function as it theoretically 
should. 


The range of values of a measured vari- 
able in which an automatic controller 
cannot detect or initiate corrections. 
Action in which there is a predetermined 
relation between the instantaneous rate 
of change of the controlled variable and 
the position of the final control element 
A device which indicates the presence of 
some process variable without yielding a 
quantitative measurement. 

The difference at any instant between the 
value of the controlled variable and the 
desired or control value. 

A control valve which responds to the 
signal from a controller and uses air 
pressure as the activating force 

A material characterized by a relatively 
poor electrical conductivity; an insulator 
The smallest range of values through 
which the controlled variable must pass 
in order to move the final control ele- 
ments (as applied to two-position con- 
troller action.) 

The difference in pressure between the 
dynamic and static pressure of a flowing 
fluid. It is directly related to the quantity 
of flow by Q = a constant x , AP 


Trade mark for a special differential pres- 
sure measuring device; a type of force- 
balance transmitter. 

As applied to a computer, it means the 
representation of information by combi- 
nations of definite characters or fixed 
numbers. 

A device which transforms the output of 
a primary element (flowmeter, thermo 
couple, etc.) into a digital signal. 

The delay in detecting a change in a 
measured value because of the need for 
transporting the measuring medium (air, 
fluid, etc.) to the point of measurement 
The change in form of a complex train of 
waves with increasing distance. 

An effect upon the apparent frequency of 
wave forms (light, sound) produced by 
motion of the wave source away from or 
toward the observer. 

An indeterminate wandering of the value 
of the controlled variable owing to an 
inherent characteristic of the instrument 
See offset 

Pertaining to the forces and causes of 
motion in a system of particles. 

The pressure exerted by a flowing fluid 
in the direction of its flow, as opposed to 
the static pressure measured at right 
angles to the direction of flow 


A popular abbreviation for electronic 
data processing. 

The movement of colloidal particles 
through a fluid under the action of an 
electrical field; a new method for sepa 
rating and analyzing molecular mixtures 
of like materials 
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Term 
EMF 


Emissivity 


Emission 


Error 


Error, instru- 
mental 


“Fail-safe” 


Feedback signal 


Ferristor 


Filter 

Final control 
element 

Floating action 


Floating control 


Floating rate 


Floating speed 


Fluidity 
Follow-up 


Force balance 
cell 


Frequency 
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Definition 


Electromotive force; the electric poten- 
tial difference between the terminals of 
any device used as a source of electrical 
energy. 

The ratio of the radiation emitted by a 
surface to the radiation emitted by a 
complete radiator (a black body) at the 
same temperature and under similar con- 
ditions. Used in infrared analysis. 

A relation between the emission of a 
filament or heater and a factor control- 
ling the emission, such as temperature, 
voltage or current. 

The quantity which must be subtracted 
from an observed or calculated quantity 
to yield a closer approximation to the 
true value. It is equal in magnitude but 
opposite in sign to the correction. 

Any error in measurement resulting from 
properties of the measuring instrument. 
It may be a scale error, resulting from 
improper calibration; or it may be a 
reproducibility error, due to failure of 
the instrument to give the same indica- 
tion whenever subject to the same input 
signal. 


The ability of a control system to indicate 
its inoperability and to revert to a safe 
Static condition in case of a component 
failure or a power failure. 

A signal responsive to the value of the 
controlled variable in an automatic con 
troller. This signal is returned to the in 
put of the system and compared with the 
reference signal, obtaining an actuating 
signal which returns the controlled vari- 
able to the desired value. 

A trade-named magnetic amplifier which 
performs many of the functions of a 
vacuum tube. 

The degree with which a system accurate- 
ly reproduces at its output the essential 
characteristics of the input signal. 

A device for eliminating or reducing cer- 
tain waves (sound, electromagnetic or op- 
tical) while leaving others relatively un- 
changed. 

That part of the control system which 
receives impulses from the controller and 
directly changes the value of the manipu 
lated variable. 

Action in a control system in which the 
relation between the value of, the con- 
trolled variable and the rate of motion of 
final control element is predetermined 
As the controlled variable moves above 
the set point, the control element changes 
in one direction. When it drops below the 
set point, the control element changes in 
the other direction. There is no fixed re- 
lationship between the magnitude of the 
deviation and the final control element. 
The rate of motion of the final control 
element corresponding to a specified de- 
viation. It is often expressed in % of full 
range motion/minute/% deviation. 

The rate of motion of the final control 
element, commonly expressed as % of 
full range motion/minute. 

The property of a substance expressing 
its ability to flow, as contrasted with vis- 
cosity or resistance to flow. It is the 
mathematical reciprocal of viscosity. 

A device used with relay elements in a 
controller to establish a definite control 
response for a given change in the vari 
able by setting up a counter response. 
A device for direct reading of differential 
pressures. The unbalance created by un- 
equal pressures on opposite sides of a 
diaphragm produces a force which can 
be transmitted or used for recording og 
controlling. 

Periodic motion expressed as vibrations 
per unit time, i.e., cycles/sec. 





























Lubricant Sealed For Positive Shut-Off 





SENTINELS. 
Ives stand alway 


Lubricant Sealed for Positive Shut-Off 
























































































































































































































































































AMOCO ENGINEERS from six refineries meet at Texas City 


Amocans hold post-merger meeting 


refin- 
held 
recently at 
Texas City. This was the first meet- 
ing of from all the 
refineries since the merger of Pan-Am 
Southern Corp. into Amoco 

In the picture above a part of the 
group ts shown listening to S. B. Scha- 
piro (left) 
construction and maintenance at Texas 


YNGINEERS from the six 
4 eries of American Oil Co 
a two-day conference 


representatives 


manager of engineering, 


City, as he describes a modernization 
project at the refinery. Others (I to r) 


A. L. Moore, mechanical superin- 


tendent, Baltimore, Md., refinery 

R. B. Sykes, chief refinery engineer, 
Destrehan, La., 

P. E. Darling, assistant manager of 
engineering, Texas City 

J. M. Considine, 
Savannah, Ga 

C. J. Houlgrave, chief refinery engi- 
neer, Texas City, 

R. H 


engineering, 


design engineer, 


Koehler, director of general 
Texas City, 

P. J. Hurd, chief refinery engineer, 
Yorktown, Va., and 

W. C. Harbison, chief refinery en- 
gineer, El Dorado, Ark 





Charles Swoope has been made gen- 
eral superintendent of the Bayonne 
refinery of Esso Standard Oil Co. He 
succeeds Dave Edwards, who was re- 
cently made plant manager. Swoope 
was made assistant 
August of 


A graduate of the 


general superin 
tendent in 1956 

University of 
Florida, with a master’s in chemical 
engineering, Swoope started with Esso 
at Baton Rouge in 1928. He joined 
vears later and 
was assigned to chemical products at 
Bayway in 1938. After 


promotions he became head of 


Esso Research three 


successive 
Bay- 
way’s technical department and head 
ot the East Coast 
division 


technical service 


Bill Sheridan has been named ad- 
ministrative superintendent of 
Standard Oil Co.'s Bayway 
His former 


I SSO 
refinery 
post, 


assistant general 


Superintendent, has been discontinued 
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Another new post is that of operations 
superintendent. It has been given to 
Bud Bigelow, who was head of the 
mechanical department. This job has 
been assigned to Fred A. Westphal, 
formerly assistant head 

Sheridan is a 1938 graduate of 
Polytechnic Institute, and 
work at 
Technology 


Rensselaer 
he took advanced 
Institute of 


Stevens 
Bigelow re 
ceived a chemical engineering degree 
from Lehigh University in 1935 
Westphal was graduated from Cor 
nell University in 1948 with a B.S 
in civil engineering 

In Bayway’s laboratories division 
these changes were made 


Russell Haag was 
the manufacturing technical commit 


transferred to 


secretary. He suc 
ceeds, Gifford Symonds, who is now 
in Operations research in New York 
Haag’s job as head of the division 
has been taken by Roland Clark, and 


fee aS executive 


Petroleum Processing 


PERSONALS 


Henry Schneider has been made as 
sistant division head. 

Haag is a graduate of Purdue Uni 
versity with a chemical 
engineering. Clark is a graduate chem 
ical engineer from the University of 
Pennsylvania 


degree in 


Schneider was awarded 
from the Uni- 
versity of South Africa. He migrated 
to the U.S. in 1922, attended M.1-1 
and received a Ph.D. from that school 


a bachelor’s degree 








P. L. Robison has been named man- 
ager of the Atlantic Refining Co.'s 
refinery at Port Arthur. He succeeds 
Robert Stewart, who is retiring after 
46 years of company service 

B. E. Milner has been appointed 
general superintendent of the refinery 

Robison began with Atlantic in 
1926 at the Philadelphia refinery. In 
1941 he was Port 
Arthur and in Was appointed 


transferred to 
1942 
assistant manager 
Milner joined the company in 1939 
Philadelphia. 1942 to 


served in various capacities 


ilso at 


1954 he 


From 


in the research and devolpment de 
partment. In 1956 he became tech- 
nical assistant to the manager of the 
Port Arthur refinery 


Sidney 


man ofl 


A. Swensrud, board chair 
Gulf Oil Corp., will retire 
later this month. He will have served 
in the industry for almost 30 years 
No successor to 
Swensrud will be 
named, and the 
office of  chair- 
man will be dis- 
continued because 
of a rearrange- 
ment of execu- 
tive responsibili- 
ties 


Swensruds en 





tered the oil in- 
dustry in 1928 
Standard Oil Co. of 


became its 


Mr. Swensrud 


with Ohio. He 


executive vice-president 
and in the same capacity moved to 
Gult in 1947. A year 


made president of Gulf, and in 1953 


later he was 


he became chairman of the board 


Dr. John G. MeNab has 


named coordinator of petroleum prod 


been 
research at Esso 
Research and Engineering Co. He will 
manage research aimed at developing 
new or improved oil products, includ 
ing chemical additives 


ucts and medical 


He was named 
director of the products research divi 


sion in 1956 and a month later pro- 
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Chemiseal Mechanical Seal— 


An ALL-TEFLON Seal of pressure- 
balanced bellows design. Good for 
all mediums including fluids with 
suspended solids. Applicable to all 
pump or agitator shafts. Cata- 
log MS-1155 


are chemicals 
EATING UP 


your packing dollars? 


Try Chemiseal Packings and Chemiseal Mechanical Seals that 

give months of service instead of hours. Made of duPont TEFLON 
impervious to practically all chemicals—they won’t 

deteriorate, they won’t contaminate, they won’t “freeze”’ 


shaft action. Write for literature. 


U nited 
S tates 


G asket 


OF THE 


Chemiseal Pump Packings— 

For general purpose or non-contam- 
inating pump service throughout 
the processing industries. Two types 
— pure TEFLON and graphite impreg- 
nated TEFLON. Catalog AD-155 


Chemiseal V-type Packings— 

For manual, air or motor-operated 
valves. Distinctive tapered V de- 
sign provides necessary seal at low 
gland pressure and reduced torque. 
A companion product to the famous 
Garlock Chevron Packings. Cata- 
log AD-155 


Chemiseal Wedge-type Packings — 
For valves made of Haveg, Karbate, 
ceramics, etc. Offers unusually low 
gland pressure. Rings provide cush- 
ion against thermal expansion. 
Adaptable for spring loading where 
exceptionally low friction load is 
required. Catalog AD-155 


United States Gasket Company 
Camden 1, New Jersey 


GARLOCK PACKING COMPANY 


(lo otain more data on advertised products see page 150) 


Personals (continued) 


moted to deputy coordinator of prod 
ucts and medical research. 

He joined the company in 1936 
after receiving his Ph.D. in organic 
chemistry from the University of Chi 
cago. Bachelor’s and master’s degrees 
were earned at Queens University 
Kingston, Ont 


Mr. McMurry Mr. Wooldridge 


Mr. Torgeson Mr. McGrath 


S. R. McMurry, manager of Cities 
Service Oil Co.’s Ponca City refinery 
has been transferred to Bartlesville as 
special representative in the industrial 
relations division. 

M. E. Wooldridge, plant superin- 
tendent at Ponca City, has been 
moved to Bartlesville to head the 
newly created operations department 
in the refining division. 

Succeeding McMurry at Ponca City 
is H. W. Torgeson, who has been 
staff assistant to the manager of Sin 
clair’s refinery operations, W. T. Crav 
ens. 

L. G. Brannin and C. W. Rohler 
have been made assistant managers of 
the refinery. Brannin is in charge of 
operations, Rohler of technical serv 
ices. Brannin was formerly cracking 
foreman; Rohler was chief process 
engineer. 

At Bartlesville, R. V. McGrath has 
been appointed staff assistant to the 
manager of the refining division, and 
J. S. Brendler has been named head 
of the division’s new technical de 
partment. McGrath was chief process 
engineer and will act as a_ specia 
technical and administrative assistan 
to the manager. Brendler has been a 
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Personals (continued) 


East Chicago and Ponca City re- 
ies and was transferred to Bartles- 
in 1952. 


yr. Charles L. Thomas, director 
esearch and development of Sun 
Co., has been elected a director 
large of the American Chemical 
iety. He will serve on the board 
ugh 1958. 


homas B, Kimball has been elected 
an executive vice-president of the 
Sinclair Refining Co. He continues as 
director of manufacturing. 


Joseph T. Froelich has been named 
manager of the refinery The Texas 
Co. will construct at Anacortes, Wash. 
Froelich has been superintendent of 
special assignments in the New York 
headquarters of the refining depart- 
ment. 


William M. Holaday has left So- 
cony Mobil Oil Co. to become deputy 
issistant secretary of defense (research 
and development). He was head of 
Socony’s research and development 
activities, though for the past year he 
has been in Washington on leave of 
absence. 


Dr. D. T. Rogers has been elected 
a vice-president of the Association of 
Harvard Chemists for 1957. He is a 
senior research associate of Esso Re- 
search and Engineering Co. Rogers is 
also serving during the current aca- 
demic year as president of the Rens- 
selaer Polytechnic Institute Associa- 
tion of Chemists and Chemical Engi- 
neers. 


Hinton J. Dillard has been pro- 
moted to resident chemist of the Den- 
ver refinery of Continental Oil Co. 
He was assistant chemist and Robert 
Schlessman succeeds him in this post. 


O. N. Miller has been appointed 
ector and manufacturing vice-presi- 

lent of Standard Oil Co. of California, 
Vestern Operations, Inc. Company 
s organized recently to take over 
nagement of Standard’s operations 
western U.S. Miller was most re- 
itly manufacturing vice-president of 
ndard. 


Dr. Irving D. Webb has been ap- 
nted manager of the chemical re- 
rch division of Union Oil Co.’s 
earch department. He will be con- 
ted with the petrochemical prod- 
activities of Union and particu- 
y of Brea Chemicals, a Union 
ssidiary. He is at Brea, Calif. 
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a compact 
means of 


heating air 





or process 
gases for 


testing or 


production 


THERMAL HIGH VELOCITY BURNERS MAKE 
THESE HEAT EXCHANGERS POSSIBLE... 


Whether it be an existing standard design or 
a unit for special requirements, THERMAL 
heat exchangers provide the ultimate in 
compactness, high performance and re- 
sponse. These heat exchangers are always 
designed around the high velocity, clear 
flame combustion characteristics of 
THERMAL burners. Convection is thus the 
primary means of heat transfer thereby 
promoting uniform metal temperature and 
longlife. THERMAL Heat Exchangers are sup- 
plied as complete package installations in- 
cluding all control and accessory equipment. 


DESIGNS AVAILABLE FOR: 
Pressures from O to 1500 PSIG. Tempera- 
tures from 300°F to 1500°F. Heat transfer 
ratings from 250,000 BTU/hr to 35,000,000 
BTU/hr. 











\AAWY//7/7, 
Other Thermal Products & Services Gas, Oil & Combination Burners © Air 
eer e ene nen nr eeeerene ceseceserers -- Heaters e Submerged Combustion e Com 
bustion & Heat Transfer Equipment 
Ma\ 


THERMAL 


Thermal Research & Engineering Corp. 
CONSHOHOCKEN ec PENNSYLVANIA 


REPRESENTATIVES IN PRINCIPAL CITIES 





(To obtain more data on adve rtised products see page 150) 




















EVERYWHERE YOU LOOK... 


ALBERGER HEAT EXCHANGERS 





Rarely does a heat exchanger manufacturer have 
the privilege of equipping a plant so completely 
as Alberger has had at the Tonawanda plant of 
BECCO Chemical Division, Food Machinery & 
Chemical Corp., a leading producer of hydrogen 
peroxide and related products. Floor upon floor, 
building after building of the modern BECCO 
plant is filled with Alberger Heat Exchangers 
millions of dollars worth, every penny of it a 
testimonial to Alberger’s dependability. 


Yet, this big installation at BECCO is only one 
of 40,000 installations made by Alberger since 


{f- psco 


\ 


its founding 53 years ago. In Alberger equip- 
ment, heating surfaces are scientifically arranged 
to increase heat transfer and compactly assem- 
bled to save floor space. And, all Alberger equip- 
ment is exceptionally accessible to save time and 
money in maintenance. 





Photograph shows batteries of Alberger final condensers made 
entirely of aluminum for use in the production of hydrogen 
peroxide. Each final condenser has its own Alberger reflux 
condenser and its own Alberger “after” condenser. All final 
condensing units in both of Becco’s plants 
New York, and Vancouver, Washington 


Tonawanda, 
made by Alberger. 


ALBERGER HEATER |)IVISION 





est Coast 

et 
A ste 
pivisio™ 


Calif. 


on the Ww 
1FORN! 
cat cts 


\ Richmond, 


(To obtain more data on advertised products see page 150) 


20 MILBURN ST. 





ADSCO INDUSTRIES. INC. 
BUFFALO 12, N. Y. 
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DAVISON’S new plant makes platinum-alumina reforming catalyst 


Market grows, catalyst makers expand 


ry. WO leading catalyst manufactur- 
| ers have completed new facilities 
to boost their production of reforming 
and dehydrogenation The 
largest development Davison 
Chemical Co.’s new plant at Balti- 
more, built to produce platinum-al- 
umina reforming catalyst. The $1,- 
500,000 facility was doubled in size 
during construction, because of the 
constantly rising demand for catalyst 
in octane improvement processes. In- 


catalysts. 
was 


itial start-up in the summer of 1956 
was at partial capacity, and the full 
plant went on stream early this year. 
The Houdry Process Corp. plant at 
Paulsboro, N. J., expanded its fa- 
cilities for making chrome-alumina 
dehydrogenation catalyst. This is used 
in the Houdry-licensed dehydrogena- 
tion units producing butadiene or bu- 
tenes from butane. In addition, 
catalyst storage buildings were built 
adjacent to the main structure 


two 





Dean, Staley lead pump group 
The 


association of 


Hydraulic Institute, national 
pump manufacturers, 
have elected Noble Dean, Jr., presi- 
dent and Wayne Staley vice-president 
for 1957. Dean is vice-president and 
treasurer of Dean Bros. Pumps, Inc., 
Indianapolis, Ind. Last year, he was 
the Institute’s vice-president. Staley 1s 
sales vice-president for the Duriron 
Co., Dayton, Ohio. 


Visco to build new chemical plant 


Sugar Land, Texas, will be the site 
of a new oil industry chemicals plant 
to be constructed this year by Visco 
Products Co., a unit of National Alu- 
minate Corp. The new facility will 
be adjacent to the company’s present 
plant. Crude oil emulsion breakers, 
refinery desalting chemicals and oil 
production anti-corrosion chemicals 
Visco’s principle lines—will be made 
at the plant. The old facility will con- 
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tinue to provide oxyalkylation prod- 
ucts and certain specialized chemicals. 


Cooling tower group elects 


New officers have been elected for 
the 1957 term by the Cooling Tower 
Institute. President is Paul R. Hoff- 
mann, president of Lilie-Hoffmann 
Cooling Towers, Inc., St. Louis. Vice- 
president of the Institute is Karl E. 
Johnson, vice-president and general 
manager of J. F. Pritchard & Co. Sec- 
retary is Denis E. O'Neil, manager of 
Foster Wheeler Corp.’s cooling tower 
department. Forrest B. 
Reed, the Marley 
co., 


Treasurer 1s 
sales manager for 
Kansas City, Mo. 


Start building new Rockwell plant 


A valves parts plant for a Rock- 
well Manufacturing Co. subsidiary 
is under construction at Knox, Ind. 
The 35,000 sq ft facility will make 


Petroleum Processing 


SUPPLIERS 


parts for Rockwell-Edward high-pres- 
sure, high-temperature 
Rockwell-Nordstrom 
valves. 


and 
plug 
expected by 


valves 
lubricated 
Completion is 
July of this year. 


NCA safety awards to four firms 


Four construction firms were given 
safety awards by the National Con- 
structors Association for operations 
in 1956 involving a lower frequency 
and severity of injuries than the As- 
sociation averages. Recipients were 
Chemical Construction Corp., C. | 
Braun & Co., Koppers Co., 


Sanderson & Porter. 


Inc., and 


Baker-Raulang promotes Laws 


The job of manager of sales engi- 
neering at the Baker-Raulang Co. has 
been given to Robert A. Laws, who 
was formerly assistant chief engineer 
for the firm. 

Laws was a 1946 graduate of the 
U. S. Naval Academy and took post- 
graduate work in engineering at the 
University of California in 1952-53 

Baker-Raulang is a Cleveland man- 
ufacturer of industrial 
dling trucks. 


materials-han- 


Mr. Kramer Mr. Myers 


Hammond moves Kramer, Myers 


Now vice-president of sales for 
Hammond Iron Works Co., Ralph I 
Kramer has been appointed executive 
vice-president of general operations 
and sales. Kramer was sales vice-presi- 
dent for the past 12 He is a 
graduate of Carnegie School of Tech- 
nology and for many years before 
his association with Hammond was in 
manufacturing and marketing of heavy 
machinery 
ing and 


years. 


and tools for the oil, min- 
construction industries 
Fred J. Myers has been named gen- 
eral manager of the company’s west- 
ern division, with headquarters at 
Provo, Utah. For the past few years, 
he has been district sales manager at 
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This Trap 
Would NEVER FREEZE! 





@ Anderson Quik-Flex Thermostatic Steam Traps are guar- 


anteed freeze-proof! Ideal for tracer lines, meter boxes 


> 


and all outdoor steam processing found in chemical, 


refinery, etc. Made by the most famous name among 


steam trap manufacturers. 





THE V. D. ANDERSON COMPANY 
division of International Basic Economy Corp 
1931 West 96th Street « Cleveland 2, Ohio 


FREE 
QUIK-FLEX 


Please send your Bulletin 257 describing your 
Quik-Flex Steam Traps guaranteed freeze-proof 








| 
| 
| 
| 
BULLETIN, 1 Ss 
! | 
! 
i 


QUALITY STEAM TRAPS SI 
ca 


—— os 


(To obtain more data on advertised products see page 150) 
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Warren, Pa. Before coming to Ham- 
mond, Myers was with Lukens Steel 
Co. and with Welding Engineers, Inc. 
He attended Pennsylvania State Col- 
lege, where he majored in engineering 
and metallurgy. 


Tube mill planned in Conn. 


Scovill Manufacturing Co. will ex- 
pand its facilities by constructing a 
tube mill on 93 acres purchased in 
New Milford, Conn. Actual construc- 
tion will begin this Spring. 

Tube drawing, annealing and other 
related operations will be performed 
at the New Milford plant. Scovill’s 
present mill at Waterbury, Conn., will 
continue to cast billets for tube ex- 
trusion and carry out hot extrusion 
of tube alloys into shells. Among Sco- 
vill’s products are heat exchanger 
tubes for the petroleum and _ petro- 
chemical industries. 


Ever-Tite boosts refinery sales 

The Ever-Tite Coupling Co. has 
stepped up sales activities in the proc- 
essing phase of the oil industry. Un- 
til recently, the company has concen- 
trated its sales ef- 
fort in oil market- 
ing. The coup- 
lings can be used 
for blending op- 
erations, loading 
racks, acid han- 
dling at storage 
locations, and oth- 
er applications. 

President John 
[. Krapp has ex- 
panded the com- 
pany's sales staff and office space for 
the second time in three years. 





Mr. Krapp 


Gasal moved up to v-p at Delta 


Delta Tank Manufacturing Co. has 
appointed Russell A. Gasal vice-presi- 
dent. He has served as general man- 
ager of the midwestern tank fabricating 
plant in Beardstown, Ill., since early 
in 1955 and will continue to direct 
operations there. 

Before joining Delta in 1955 he was 
with Butler Manufacturing Co. and 
Skelly Oil Co 


Constructors name Haxby 


New president of the N on il Con- 
structors Association is C. D. Haxby, 
vice-president of the habe Engineering 
Co., Pittsburgh. Carl B. Whyte, presi- 
dent of Procon Incorporated, Des 
Plaines, Ill.. was elected the associa- 
tion’s vice-president 

The group is composed of leading 
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neering and building firms in the 
mical, petroleum, steel, and power 


IS 


Chemico promotes Vill 


arl A. Vill has been appointed as 
int to the vice-president of Chem- 
Construction Corp. He has held 
posts with the 
luding director 
engineering 
d project man- 
‘r on chemical 
d petrochemical 
int construc- 
n 
Before joining 
* company he 
vas with Nitro- 
n Engineering 
which was 
bsequently ab- 
sorbed by Chemical Construction. 
Mr. Vill holds a degree in civil engi- 
ering from Cooper Union 


merous 


company, 





( orp., 


Mr. Vill 


Two expansions at Beckman 


Expansions are set for two of Beck 
man Instruments’ plants. For research 
1d development activities of the sci 
entific instruments the com 
pany will add 100,000 sq ft of working 
space to the Fullerton, Calif., plant 
Employe force will be increased from 
000 to about 1700 

The Berkeley will triple 
production of its computer equipment 
nd nuclear instruments when building 


division 


division 


s completed on a six-acre site adjacent 
to the present factory at Richmond, 
Calif. Expansion will increase employ 

ent at the plant from 750 to 1700 


rsons 


Worthington forms new unit 


An industrial centrifugal compressor 
department formed 
the the 
Vorthington Corp. to strengthen com 
ny’s activities in this line. Engineer 


les has been 


thin Harrison division of 


manufacturing and sales will now 
handled in the Harrison division 
Everett C. Schmachtenberg has been 
med to head the new sales depart 
nt. He formerly 
manager of engineering in the divi 
n 


was assistant to 


Kellogg names chief metallurgist 


Robert G. Caughey has been named 
ief metallurgist of M. W. Kellogg 
». He has specialized in the evalua- 
n, production and 
gh temperature steels for more than 


fabrication of 
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20 years. He is chairman of the project 
committee SP-5, a group studying 
austenitic steels for steam piping serv- 
ice under joint ASTM-ASME sponso! 
ship. 

He succeeds Harry S. Blumberg in 
his new position. Mr. Blumberg is re- 
tiring to become a metallurgical con- 
sultant 


Pfaudler names division mgr. 


H. E. P. Barta has been appointed 
manager of the 
sales division at 
Rochester, N. Y 
ble for assisting 
the field 
force and will co- 
operate with the 
engineering de- 


project engineering 
the Pfaudler Co., 
He will be respons! 
ae LR 





sales 


partment on proj- 
ect jobs. 

\ mechanical 
engineering grad- 
uate of Cornell 
University, Barta 


has worked with 

a Mr. Barta 
Rheinhuette, 
Wiesbaden, Germany, since 1955 as 


manufacturers agent in the Delaware 
Valley 

In another personnel move, Dewey 
R. Holcombe was made district sales 


manager of the New York area. He 
was a field representative in Detroit 
before his transfer to New York a 
year ago 


Du Pont shifts PC sales force 


Several changes have been made in 
the sales staff of Du Pont Co.’s petro 
leum W. Samuel 
Carpenter, III, has been named direc 
tor of the divi- 


sales, 


chemicals division 


sion’s suc- 
ceeding David H 
Conklin, who has 
been transferred 
to Du Pont Co 
(United Kingdom) 
Ltd. as managing 
director 
Carpenter's suc- 


cessor as the P¢ 





division’s assistant 


Mr. Carpenter 


director of sales 
is Alfred R. Mullis 
ern regional manager has been passed 
to Earl G. Bennett, who was manager 
of the central region. This job has been 
assumed by Donald W for- 
merly manager of the mid-continent 

Charles D. Towery has taken 
management of this region in 
addition to his present position, man- 
ager of the Gulf Coast region 

R. Carter W. Jones, 


His post of east 


Frison, 
region 


over 


sales promo- 


(To obtain more data on ad\ 


ervis 
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Solution! 








“> PEARHEAD «1: 


Handy Gasket Cutter 


the 
quick! Pays for itself in no time! 
Lightweight durable hand tool with Phenolic 


Cuts the gaskets you need "on spot 


body, inch and metric scales, tempered 
steel blades in sturdy metal box with 
tough plastic cutting-board. Easily cuts 
round gaskets '/4 to 6 inches odd 
shapes and straight pieces any size 

from asbestos, cork, rubber, Teflon, vege- 


table fibre and any pliable sheet material 


There's a model for your tool kit. 


ond other 


ocal supplier or write— 


For circular, prices information 


contact your 


ZIMMERMAN PACKING 
CINCINNATI 12, OHIO 








d products see 


page 150) 


i 





For Every Tankcar Loading 
of Unloading Situation 


A NECO SAFETY PLATFORM 


OUTSIDE 


Handling vinyl! acetate 










monomer at Air Reduction 
Chemical Company, Calvert 
City, Kentucky. This NECO 
2A platform can be turned 
manually — has retractable 
deck and stainless steel 
piping, automatic foot brake 
and explosion proof lighting 


fixtures. 





ALL AROUND 


Chesapeake and Ohio Rail- 
way, Detroit, Mich. Shows 
orderly arrangement of sev- 
eral NECO 2A Safety Tank- 


car Platforms 


For greater safety, higher 
morale and more efficient 
loading and unloading of 
any type of liquids — let 
the Nichols Safety Tank- 
car Platform serve your 
company. Get full details 


today. 


row clearance conditions. 


Unloading diesel fuel at 









Unloading liquified paraffin at 

Kalamazoo Vegetable Parch- 
ment Company, Kalamazoo, 
Michigan. This NECO 3NT 
platform can be raised or 


lowered hydraulically —fits nar- 


















ICHOLS ENGINEERING CO. 


3816 W. GRAND AVE., CHICAGO 51, ILLINOIS 


SERVING INDUSTRY SINCE 1894 





13 4 (lo obtain more data on advertised produc {sys See page 


150) 


Suppliers (continued) 


tion manager of the division, has | 
come its sales service manager, 
new position. He is responsible f 
the operations, sales promotion, ¢ 
port sales, office, and general sal 
sections. Formerly assistant sales pr 
motion manager, Harold C. Thom 
son has succeeded Jones as sales pl 


motion manage! 


Blaw-Knox names Dunn v-p 


Blaw-Knox Co. has appointed W 
Earl Dunn vice-president and gener: 
manager of its chemical plants div 
sion. Mr. Dunn comes to the compan 
from J. F. Pritch- 
ard & Co., Kansas 
City, Mo., where 
he was vice presi- 
dent and manager 
of the petroleum 
division 

Previously he 
was with Fluor 
Corp. for 20 
years. 

The chemical 
plants division 





Mr. Dunn 


provides engineering and constructior 
services to chemical and process indus 


iries 


Personnel changes 


Delta Tank Mfg. Co.—Rayburn 
Noland to field sales and service engi 
neer in the Houston branch of the oil 
field equipment division; Jack F. Mer 
rill to sales engineer in the division's 
Lafayette, La., office 


Du Pont Co.—James G. Mecllhiney 
to district manager of the petroleum 
chemicals division in Denver. He was 
formerly a salesman of petroleum ad 
ditives in Philadelphia. William W 
Wingate to assistant manager of the 
mid-continent region, succeeding Bat 
rett B. Russell, who has become assist 
ant manager of the Gulf Coast region 
headquartered in Houston. Additives 
manager in the mid-continent region 
Mr. Wingate’s former post, is Richar 
QO. Braendle 


Chicago Bridge & Iron Co.— Lucia! 
J. Harris to manager of the Greenville 
Pa., plant, succeeding W. S. Nesbitt 
retired; J. U. Blanchard to manage! 
of the new sales office in New Orleans 
at 2400 Canal St. B. S. Jenkins, for 
merly in the Atlanta, Ga., sales office 
has been named assistant to Blanchard 


Hills-McCanna Co.—Bert S. Nelsor 
to director of engineering, product 


division, located at Carpentersville, II 
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WOLVERINE TRUFIN NAPHTHA CONDENSER 


ON STREAM FIVE YEARS WITHOUT 


MECHANICAL CLEANING OF SHELL SIDE 


BY ERNEST DODD 


Five years of continuous operation, 
ithout even a single shutdown for 


iechanical cleaning on the shell 


vide, is the outstanding record com 


led by a naphtha condenser tubed 
ith Wolverine Trufin® Type S/T 


e integrally finned condenser 


THROUGHPUT UP 70% 


ally impressive 1s the fact that 


ng this five year period, this 
fin-tubed unit has maintained 
ughput at a level 70°; higher 
the former condenser tubed 
prime surface tube. In addi 

this fine performance was 
ved the hard way—under foul 
ind corrosive conditions re 
ed, by the processing engineers 
harge, as the toughest in the 
e refinery. The latest visual in 
tion showed that the shell side 
e bundle was still not in need 
echanical cleaning. When the 
was formerly tubed with prime 
ce tube it was either cleaned 


tubed every year. 


condenser tubed with prime 
ce tube required 10,916 lineal 


t tube to give a total heat trans 


fer surface area of 2,145 square feet. 
When Trufin Ivpe $/‘T was substi 
tuted for the plain tube, 10,916 
lineal feet of finned tube was also 
required—but heat wanster surface 
jumped to 5,420 square feet —a 
thumping 152° increase! In its 
prime surface form the condenser 
transterred 5,491,000 BTU’s per 
hour. But when retubed with Trufin 
heat duty zoomed to 9,340,000 
BIEU's per hour! 


MORE OF SAME ORDERED 


Needless to say the processing engi 
neers at this large, Midwest refinery 
are delighted with Trufin’s perform 
ance. They are, in fact, so pleased 
that five additional Trufin units are 
being installed in other refineries 
belonging to this company. Three 
of these will be used in naphtha 


condensing. 


CALUMET @ HECLA. INC 


ALUMET DiviSi 

WOLVERINE TUBE Div'i<s 
FOREST INDUSTRIES Divis ‘ 
GOODMAN LUMBER OMPANY 
CAL MET & HE A 

or ANADA LIMITED 

ANADA VUL AN 

EQUIPMENT MPANY 


GET THIS BOOK—FREE 


The Wolverine Process Flowsheet Book 
contains both text and illustrations 
describing actual installations where 
Wolverine Trufin ‘Type S/T) has been 
successfully used. This book can add to 
vour finned tube information—should 
be in vour files. Write. todav! 





HOW TO WRITE BETTER 
HEAT EXCHANGE “SPECS” 


By making specifications as complete as 
possible, engineers can help insure that 
heat exchange equipment will meet 
their complete requirements. The fol 
lowing check list can help in writing 
better specifications 


Fluid 


Total flow (including percent 
age of vapor and liquid) 


Analysis (Composition of fluid 
or distillation curve and per 


centage ol non-condensibles 
Specific gravity (or A.P.1.) 
Specific heat at inlet, outlet 
and average temperature 


Thermal conductivity at inlet 


outlet and average temperature 


Viscosity. at inlet, outlet and 


average temperature 


Quality—corrosion and fouling 


characteristics or fouling factor 
Molecular weight of vapor 


Latent heat of vapor; Tempera 
ture in— Temperature out; Th 
steam ratio: Steam condensed 
Allowable 


pressure drop; Quantity of 


Operating pressure 
uid vaporized or condensed 


State particular code requirements o1 
standards which must be met. It own 
company has standards, supply Copy to 


designet 


In setting allowable pressure drops give 
as much freedom as the process will 


allow—it will save vou money! 


Always 


fouling factors—nevei specify as a per 


give fouling data in terms of 


cent of clean service 


lo be sure of the finest of quality con 
trolled tubing always specify Wolverine 
condenser tube—in either prime surface 
or finned (Wolverine Trufin) form 


WOLVERINE TUBE 





Division of Calumet & Hecia, Inc. 


1441 CENTRAL AVE., DETROIT 9, MICH. 


PLANTS IN DETROIT, MICHIGAN, AND DECATUR, ALABAMA. 


SALES OFFICES IN PRINCIPAL CITIES. 


EXPORT DEPARTMENT EAST 40TH STREET. NEW YORK !1#. NEW YORK 





How Can We Get Help On 


e >) PRIME SURFACE 
A Wolverine prime surfac 
¢ denser tube is rigidly 


controlled — from raw m ter. 
to finished product. It is 
able in a wide range o 
and alloys in coppe 
aluminum. 


Pictured on this page are seven Wolverine Technical Sales 


Representatives—who, because of their specialized training Zz 


can supply the answer to the above question. 


In addition to their own engineering backgrounds, they pater ely 

Here’s a tube designed : 
handle two types of corros: 
. > at the same time. It consists ¢ 
transfer at Wolverine Tube. As a result, they are completely an outer tube of one mete! o: 


yh, 


have completed an intensive study of tubing and heat 


an inner liner of another 
familiar with heat transfer problems dealing with the use combination can be any t 
alloys you need to meet speci: 


‘ . a corrosive conditions. 
of plain and finned condenser tube, corrosion, design and 





other related subjects. 





They are also backed by Wolverine’s entire engineering 
TRUFIN TYPE § 

and research facilities. To help solve your problems they An integral finned condeny 
= tube Trufin Type ST steps «: 
heat transfer performance—<: 
tracts more BTU’s per foot « 
, : “ tube. Type ST is available 
line-up — one of the most complete in the entire tubing a wide range of sizes and allc 
in copper, aluminum and ele 


industry. : tric-welded steel. 


can recommend condenser tubing from Wolverine’s product 





Providing the products and trained personnel necessary to 


help you successfully conduct your business is the reason 


DUPLEX TYPE 


Wolverine Tube is in business. If you have a problem call is enciianint tie Saal 


with a double function in mirc 
on the Wolverine Technical Sales Representative nearest Because it has an inner liner < 
a different alloy than the oute 
tube it withstands corrosiv 
attacks on both sides. Becaus# 
. its outer tube is integrally finne: 
for your copy of Wolverine’s Condenser Tube Catalog. like Trufin Type $/T) it, to: 
transfers more BTU’s per foot « 


Either way you are under no obligation. tube. 


you. For more information about Wolverine products write 


Wolverine Trufin is available in Canada through the Unifin Tube Company, London, Ontario — 


CALUMET @ HECLA. INC 


U-BEND PALLET 


an sonal a0 x WOLVERINE TUBE This unique Wolverine ide 
Cs 





FOREST INDUSTRIES DIVISION time, reduces storage pro”lé 
and saves money. U-benc co’ 
denser tubes — either finr 
prime surface—are arran 

a disposable-box-type po ¢ 
the exact order you speci 
you have to do is feed 
directly from pallet to ur t 


GOODMAN LUMBER COMPANY 
ALUMET & HECLA 
© CANADA LIMITED 


Division of Calumet 4 Hecia, inc. 
1441 CENTRAL AVE., DETROIT 9, MICH. 


ANADA VULCANIZTER ANDO 
EQUIPMENT MPANY MITED 


PLANTS IN DETROIT, MICHIGAN, AND DECATUR, ALABAMA. 
SALES OFFICES IN PRINCIPAL CITIES. 


EXPORT DEPARTMENT 1} EAST 40TH STREET NEW YORK 16 








» 


Polyvinyl acetate plant designed and built by Blaw-Knox for National 
Starch Products Inc.—later doubled in capacity by Blaw-Knox 


Blaw-Knox is a pioneer in the design, engineer- 
ing, and construction of complete plants for the 
resins and plastics industry. Included are new in- 
stallations and expansion of existing facilities for 
both polymer and copolymer production. This 
extensive experience and accumulated techni- 
cal “know-how” is available to you. We invite 
you to discuss your plans with our engineers, 


ial chloride monomer and polymer plant built for Glenn L. Martin 
Company and subsequently expanded for U. S. Rubber Company 


cri BLAW-KNOX COMPANY 


Chemical Plants Division « Pittsburgh 22, Pennsylvania * Chicago 1, Illinois 
Birmingham ¢ New York ¢ Philadelphia © San Francisco * Washington, D.¢ 

Designers, engineers and builders of plants for production of Alkyd Resins * Amino Resins * Epon Resins * Oil 
Bodying * Phenol Resins « Silicone Resins * Synthetic Rubber * Vinyl Polymers and Copolymers * Polyesters 
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Here’s good news about 


RESIDUAL FUE 


Du Pont additive proves outstanding as a dispersant, cleans sludge- 


laden tanks, keeps burner nozzles, filters and strainers clean 


Du Pont Fuel Oil Additive No. 2 has been proved 
a highly efficient sludge dispersant for residual 
fuels. In every test, the additive has succeeded 
where other—and often much more costly— 
methods have failed. Our own experience, in 
Du Pont manufacturing plants, has repeatedly 
confirmed these findings. 

FOA-2 has cleaned many tanks too sludge-laden 
for operation, and the dispersed sludge has been 
burned without furnace shutdown. After these 
cleanings, the continued use of FOA-2, in small 
concentrations, has kept nozzles, filters and strain- 
ers clean, practically eliminating fouling and re- 
ducing the need for expensive tank cleanings to 
an absolute minimum. Being nonmetallic, FOA-2 
itself burns completely, leaving no ash. 
NOZZLE-FOULING solved by FOA-2 Users get all this protection, all this insurance 
against operation failure, with only a minute 
quantity of FOA-2 per barrel of oil. Storage space 
is kept available for storage of residual fuel— 
not sludge. 

The Du Pont Petroleum Laboratory recently 
} 


STRAINER-PLUGGING . . . solved by FOA-2 





issued a technical memorandum (No. 317, dated 
January 1957). It reports in detail ten typical case 
histories of residual fuel problems solved with 
FOA-2 . .. in a refinery, and in large industrial 
emeneiin Gbeimeen sahved bby POA. plants, an apartment house, a power station and 
a country club. 

Phone, wire or write for your copy. It will be 
sent promptly. 


GU PONT 


PREHEATER-SHELL-FOULING . . . solved by FOA-2 a 
Better Things for Better Living 
. through Chemistry 


Petroleum Chemicals 
E. 1. DU PONT DE NEMOURS & CO. (INC.) + Petroleum Chemicals Division - Wilmington 98, Delaware 


136 (To obtain more data on advertised products see page 150) PETROLEUM PROCESSING, April, 1957 














Petroleum Processing 


PATENTS 


Mercury Vapor Improves Cat Reformate 


tr. of the prime drawbacks to 
maximum yields in catalytic re- 
forming is the lack of truly isothermal 
reaction conditions. As a result of the 
endothermic reforming reactions, the 
process is usually in several 
with intermediate reheating. 
The use of condensing mercury 
vapor in a single stage reaction cham- 
ber can eliminate most of the draw- 
backs of variable reactor temperatures 
(entering above and leaving below op- 
timum reforming temperature). De- 
scribed in U.S. Patent No. 2,779,714, 
issued to Hydrocarbon Research, Inc., 
and shown in the accompanying draw- 
ing, the 100-500 


psia and The spread be- 


stages 


reactor operates at 
875-950°F 
tween incoming and outgoing tempera- 
tures is held to not more than 25°F 
Catalyst is in a fixed bed, supported 
by a permeable base, such as 1-in. 
ceramic balls. Mercury vapor, inside 
tubes spaced throughout the catalyst 
bed, exchanges heat with the react- 
ants. The mercury 


releasing heat to 


vapor condenses, 
the reactants and 
holding reactant temperature relatively 
constant. Table | shows two stocks re- 
formed under isothermal (condensing 
mercury vapors) and adiabatic (con- 
ventional multistage with reheat) con- 


ditions, with results in Table 2 





Table 1—Charge stocks for 
catalytic reforming tests 
A B 
W. Texas- 
Venezuela Blend Mid-Continent 
API 53 


dist 


Source 
Gravity, 
ASTM 
IBP 
10% 
50% 
90 
EP 
Sulfur, wt 
Octane No., CFRM 
Paraffins, vol% 
Olefins, vol 
Naphthenes, vol‘ 


Aromatics, vol‘ 


9 Catalyt 
Retormate 


CROSS-SECTIONAL VIEW of iso 


thermal catalytic reforming reactor 





Table 2—Comparison 


of isothermal and adiabatic conditions for 


catalytic reforming 


Iype of operation Isc 
Charge stock Table 1) A 
Feed temperature, °f 900 
Pressure, psig 300 


(see 


2 


Space velocity, v/hr/v 3.0 
Gaso yield, C, vol‘ 89.1 
Butanes required, vol% charge 7.6 
Gaso yield, 102 RVP, vol 96.7 
Octane No., CFRR clear 93.6 
Hyrogen purity, vol‘ 91.4 
“oke yield, wt‘ 0.001 


charge 


charge 
10= RVP 
recycle gas 
of charge 


Adia Adia Iso Iso 


A A 
900 KAS 
300 300 
+0 3.0 3.0 
90.0 91.1 
x 9.1 
100.2 


8/.6 


983 
> 


9? 
93.0 92.7 


0.001 0.001 





Selling a patent ? Consider capital gains 


7 OU can lose 25% of your pat- 
\ ent’s sales price if you don’t con- 
sult a tax expert [his 
warning comes Unge- 


early enough. 
Everett 
mach, tax department supervisor for 
the chemical Ma- 
chinery & Chemical Corp 


The important thing is to transact 


from 


divisions of Food 


so that patent sale proceeds are taxed 
as capital gains, not ordinary income 

For the purchaser of a patent or 
know-how, it is best to make the cost 
deductible over the shortest period of 
time 


lax regulations make a sharp dis- 
tinction between selling and licensing 
a patent. The patent is usually 
taxed at 25% capital gains, while the 
licensed patent is taxed at 52% ordi- 
nary income 
the following guides to save in tax 


sold 


Mr. Ungemach suggests 


money when selling patents 

@ Transfer rights to 
make, use or sell. Failure to transfer 
a major right results in a license classi- 
fication. 


exclusive 


@ Less than the entire patent can 
be transferred if an undivided part 


interest is granted, or exclusive rights 
in a specific territory can be awarded 
if the territory is of sufficient size 

@ Lump sum payments for a pat 
ent are best, to establish an outright 
but installment payments on a 
fixed or production basis are accept 
able if the payment period is sub 
stantially less than the remaining life 
of the patent 


sale, 


License or Sell Fel 





29, Vol. 714, No 


25¢ 


each 





5; and Feb. 5, 


FHE FOLLOWING PATENTS are selected from the Official Gazette of the U. S 


12, Vol. 715, No. 1, 


2. Copies of patents are available for 
Order by patent number from the Commissioner of Patents, Washington, D. C. 


Patent Office for Jan. 22, 


Turn page for Patent Listing 
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Patents (continued) 


Processes and methods 


FOR... Ge sss WITH... ASSIGNEE .. . PATENT NO. 





























Addition granular catalyst continuous fines withdrawal Houdry Process Corp 2,781,300 

Ikylation benzene aromatics ethylene by alkali hydride cat Standard Oil Co. (Ind.) 2,780,660 
Automatic control icration fluid solids of diff. density Esso Research & Engrg. Co 2,781,234 
Carbonylation lefins cobalt carbonylation catalyst Esso Research & Engrg. Co 2,779,794 
Cat. Conversion hydrocarbon gas plurality of reaction zones Houdry Process Corp 2,779,716 
Catalytic reforming gasolines sulfided Ni oxide-alumina cat Union Oil Co. of Calif 2,780,584 
Corrosion reduction synthetic ester activated alumina treat Esso Research & Engrg. Co 2,780,644 
Conversion petroleum sulfonates ethers & purification & conc Bray Oil Co 2,781,315-7 
Decolorization liquid mineral oils palpable particle adsorbent Socony Mobil Oil Co., Inc 2,781,301 
Demulsifying crude oil vapor-liquid contact in column Sun Oil Co. & Black, Sivalls & 





























Bryson, Inc 2,780,304 
Ethylating toluene ethylene-toluene react Union Carbide & Carbon Co 2,778,862 
Extraction oils sulfur dioxide solvent Phillips Petroleum Co 2,779,709 
Fluid coking asphaltic stock gas lift of fluid coke formed Universal Oil Products Co 2,780,587 
heavy oils continuous process equipment M. W. Kellogg Co 2.780.586 
heavy oils emulsion in metal salt H.O soln Universal Oil Products Co 2,781,299 
Generation propelling gas hydrocarbon combustion in rocket Standard Oil Co. (Ind.) 2,788,188-9 
Hydrodesulfurization hydrocarbons alumina-moly-mixed metals cat Sinclair Refining Co 2,781,295 
Hydroformylation olefins cat. in elongated reactor Gulf Research & Development Co 2,779,795 
Improvement gas contact finely divided cat. particles Stanolind Oil & Gas Co 2,779,777 
Manufacture icrylonitrile HCN-acetylene reaction Escambia Chemical Corp 2,780,639-40 
ilcohols endothermic-exothermic heat 
exchange Phillips Petroleum Co 2,779,803 
iromatic nitriles aromatic hydrocarbon-Cu CN 
react California Research Corp 2,780,637 
iromatics hydrocarbon cracking & 
reforming Phillips Petroleum Co 2,779,806 
calcium salt oils oxid. of oil-Ca (OH), mix Socony Mobil Oil Co., Inc 2,779,737 
carbon black moving hot combustion gas Phillips Petroleum Co 2,781,247 
carbon black pyrolytic conversion & recovery Phillips Petroleum Co 2,781,246 
catalyst halogen in Pt-refractory oxide Universal Oil Products Co 2,781,323 
catalyst platinum-alumina composition Universal Oil Products Co 2,781,324 
composite barium on silica-alumina Gulf Research & Development Co 2,779,742 


Patent Listing continued on p, 140 
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MANUALLY-OPERATED 
CABLE HOIST 


Unlimited Cable Travel 
Portable 
Weighs 42 Ibs. 


Fast becoming Standard Equipment 
with Factories, Refineries 
and Contractors 
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424 Bryant St GRIPHOIST, INC. @ Fill in your name and address 
San Francisco 7, Calif 32 George St., Boston 19, Mass. 
Exbrook 2-6280 Highland 5-9493 —and send the card to us. 
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Cork Overcoat for a COs Vessel 


We’ve never been inside a loaded CO2 vessel, but we plied the cork insulation. Auxiliary equipment such as 
know it has to be cool—real cool. refrigeration unit, vaporizer, valves and safety devices 
Kept cool and under pressure CO2 remains in a liquid 
state, but a temperature rise causes a pressure build-up 
resulting in loss of product which 

is highly undesirable. The men in 

the photo above are helping these 

vessels into a cork overcoat. First 

we fabricated the vessels—complete perience and facilities to produce other than the usual 


were assembled into a compact control panel mounted 

to the vessel. So you see, fabrication is only a part of 

the work we do at Chicago Steel Tank Company. 
Throughout more than 50 years, clients in many in- 


dustries have utilized our versatile manufacturing ex- 


with refrigeration coils—then ap- fabricated products. We can do the same for you. 


Write today for our new facilities booklet. 


Fabricators and erectors since 1899 


CHICAGO STEEL TANK COMPANY 


division of U. S. INDUSTRIES, INC. 
SALES OFFICES. 6406 W.66TH STREET + CHICAGO 38, ILLINOIS « 
g 42ND STREET . NEW YORK, N. Y . MU 7-9298 
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Crank case lube 


Patents (continued) 


GF .-.« 


dibasic acids 
dusopropy! 
drying oil 


ethylenic alcoho 


f 


urnace black 
furnace black 
gasoline aromatics 
graphite 

grease 


hexachlorobenzer 


hydrazine 
hydrogen 
hydroxy ether 


ketones 
lube oil 
lube oil 


lube oil stock 
nitrobenzenes 
olefin poly. cat 
oxidized wax 

Oxo alcohols 

Oxo octyl alcohols 


petrolatum 
pour pomt depressants 


ppt. iron cat 


pyridines 

reformed gasoline 

ildehydes 

mono olefins 

ilkyne-olefin mix 

ethylene 

carbonyl sulfide 
decomp 

cat. cracker feed 

gas oil stock 

H., blistering 

coke pellets 

Stabilized crude oil 

crude benzene 

acetylene 

carbon black 

ethylbenzene 

ethylene 

nonacid organics 

low S & N fraction 

paraxylene 

paraxylene 

spent clay 

compounds 

waxes 

hydrocarbons 

irsenic in oil 

irsenic in oil 

hydrogen cyanide 

metal components 


Silica 
C, & C. aromatics 
cobalt carbonyl 


fluid crack. cat 
isotopes 
hydrocarbons 
organics 


unsat 


distillates 


chemicals 


gasoline 


WITH ... 


CO.-alk 
react 

isobutane-ethylene reaction 

reaction 

Al alkoxide reduction of alkanals 

hydrocarbon decomposition 

liquid aromatic feedstock 

reform. and hydrodealkylation 

part. combustion of carbon solids 

carbonyl. of non-aromatic olefins 

heating C,H, & chlorobenzenes 

open combustion flame 

stm. reform. of gas hydrocarbons 

epoxide-alcohol of phenol 

oxidation of satd. aliphatics 

color stability by hydrog 


metal cyclopentadieny] 


butadiene-isobutylene 


react 


removal of aromatic cmpds 
hydrorefining & hydrofining 
metal nitrate-aromatic reaction 
silica hydrogel & H.PO, 
solution & crystallization 
gaseous olefin feed 
acid poly of light 
gas & carbonylation 
improved ductility 


hydrocarbon 


cat. cond. of complex ethers 


ppt. of aq. iron soln. with alk 
cmpd 
lower alkoxy pentane-NH, react 


prior removal of arsenic 

O., oxid. cat. & mercaptan 
liquid phase process 
aromatic copolymer product 
aluminum trialkyl catalyst 


drying prior to de-ethanization 
dist. of hi boiling hydrocarbon 
remov. organic nitrogen cmpds 
NH, control of pH 

continuous pyrolysis equipment 
enrichment by desired fractions 
sulfuric acid treat 

hydrochlor. of ethylene in mix 
orlon bag filters 

BF.-HF-extract. of aromatic mix 
oil absorption from natural gas 
extract. of carbonylation prods 
idsorption of shale oil 

Sbcl 
fract. cryst. and washing 
part. combust. of oil on clay 
H, and of Pt-containing cat 
separ. and purif 
condensing Hg vapor heat exch 
metal salt reagent 

reducible metal oxide & water 
absorption from NH,, CO, mix 
dilute sulfuric acid 

caustic soda treat. of oil 

clay treat & extractive dist 
heating of oxygenated product 
degree of contamination control 
selective solid adsorbents 
ethylene diamine solvent 
deterioration inhibiting add 
treat., diamine 


complexing agent 


Steps 


1ustic phenylene 
inhib 
hydrogenation of CO 


cat. conversion of heavy 


fraction 


ASSIGNEE ... 


Esso Research & Engrg. Co 
Phillips Petroleum Co 
Esso Research & Engrg. Co 


Shell Development Co 
Columbian Carbon Co 
Columbian Carbon Co 


Esso Research & Engre Co 
The Pure Oil Co 

Esso Research & Energ. Co 
Pennsylvania Salt Mfg. Co 
Guggenheim Brothers 
Pittsburgh Consolidated Coal Co 
Shell Development C<« 
Escambia Chemical Corp 
Standard Oil Co. (Ind.) 
Esso Research & Engrg. Co 
The Texas Co 

California Research Corp 
Esso Research & Engrg. ¢ 
Petrolite Corp 

Esso Research & Engrg. Co 


Esso Research & Engrg. Co 
L. Sonneborn Sons, In 
Tidewater Oil Co 


Ruhrchemie AG 

Celanese Corp. of America 
Universal Oil Products 

Gulf Research & Development Co 
Escambia Chemical Corp 2 
Phillips Petroleum Co 

Karl Ziegler 


Standard Oil Co. (Ohio) 
Socony Mobil Oil Co., Inc 
Standard Oil Co. (Ind.) 
Shell Development Co 
Jenkins Petroleum Co 
Edward G. Ragatz Co 
Esso Research & Engrg. Co 
Olin Mathieson Chemical Corp 
Phillips Petroleum Co 
Standard Oil Co. (Ind.) 
The Lummus Co 
Stanolind Oil & Gas Co 
Gulf Research & Development Co 
Esso Research & Engrg. Co 
Standard Oil Co. (Ind.) 
British Petroleum Co., Ltd 
Universal Oil Products Co 
Phillips Petroleum Co 
Hydrocarbon Research, Inc 
Universal Oil Products Co 
Universal Oil Products Co 
American Cyanamid Co 
The Texas Co 

Sinclair Refining Co 
Esso Research & Engrg. Co 
Shell Development Co 
Esso Research & Engrg. Co 
Union Oil Co. of Calif 
Phillips Petroleum Co 
Universal Oil Products Co 


Universal Oil Products Co 
M. W. Kellogg Co 
Universal Oil Products Co 


tv 


ta 





PATENT NO. 


2,781,397 
2,781,409 
2,780,664 
2,779,801 
2.779.664 
2,779,665 
2,780,661 
2,780,527 
2.779.736 
2,778,860 


.779 660-1 


2,781,248 
2,778,855 
2,780,650 
2,779,711 
2,780,581 
2,779,713 
780.656-7 
2.778, 804 
2,779,779 


2,778,859 


2,781,396 
2.779.710 


2,779,798 
2,781,325 
2,780.62 


,634-5,654 


2.781.408 
2,781,410 


2,780,665 


2 
4 
4 


.780,582 
.780,583 
.778,781 
£781,293 
.780,.662 
.779, 805 
778.715 
.780,659 
.780,580 
.779,778 
779,718 
2,778,864 
2,780,663 
2,781,322 
9.729 
.781,294 


~ 
2.779.714 
> 


MmMmretetyetythyrrnNt 


4 
4 
4 


+ 


77979077 


2 8,779 
2,780,513 
3992997 


2,778,778 
2,778,863 
2,779,802 
2,780,585 
2,780,526 
2,779,458 
2.780.550 
2.781.296 
2,778,845 
2,781,298 





oil 


lube 


il 


isphalt 

poly prod 
alumina 

oil & fine solids 
pipe lines 

lube oil 
mineral lube oil 
mineral lube oil 
iron 


P.S. olefin prod. amines 
asph. fuel oil & solid filler 
platinum and/or paladium 
low liquid loss properties 
asphaltic composite 
metallic naphthenate additives 
low sulfur content 
phosphate salt additive 
alk. metal & alk. earth 
promoter 


cmpd 


Standard Oil Co 
G. W. Rappleyea 
M. W. Kellogg Co 
Continental Oil Co 

Gulf States Asphalt Co., Inc 
Standard Oil Co. (Ohio) 
Esso Research & Engrg. Co 
Paul H. Williams 


(Ohio) 


M. W. Kellogg Co 
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2,780,557 
2,780,607 
2,780,603 
2,779,735 
2,778,406 
2,780,599 
2,779,317 


2,780,597 


2,778,805 


Patents (continued) 


FOR... OF... WITH... ASSIGNEE ... PATENT NO. 


Inhibition corrosive attack formaldehyde-H.S react. prods Gulf Research & Development Co 
Lube oil additive mineral lube oil conjugated aromatic cmpd Esso Research & Engrg. Co 
Lubricant mineral lube oil improved pour point & vis. index Shell Development Co 

mineral lube oil oxidation inhibitor Tidewater Oil Co 

mineral lube oil rust preventive additive Tidewater Oil Co 

mineral lube oil rust preventive properties Esso Research & Engrg. Co 314 
Metal working oil water emulsifiable hydrocarbon oil Standard Oil Co. (Ind.) DIR 
Oil extension synthetic rubber aromatics containing fraction Esso Research & Engrg. Co 8, 807-8 
*rinting ink coloring & driers hydroxylated polybutadiene ester Phillips Petroleum Co 806 
Turbine lubricant mineral lube oil organic acid additives Tidewater Oil Co ,739 
Wire rope lube asphaltic product paraffin base residuum The Texas Co 8,780 


.778,801 
781,318 
.781,319 
779.738 


.740 


JrMmrmenwnnwny 


reanNmrn 


Equipment 





Contact gases & liquids spary grid tray Shell Development Co 
Control pressure differential press. compensation Esso Research & Engrg. Co 
Determination fluid ionization tuned inductance coil Phillips Petroleum Co 
Dispensing powders vibrational gas-tight device Union Carbide & Carbon Corp 
Elutriation coke particles conduit on continuous coker Esso Research & Engrg. Co 
Exchange heat catalyst Griscom-Russell Co 
Flaring stack gases burner with several pilots John Zink Co 
Fractionation liquids non-entrainment bubble-cap Standard Oil Co. (Ohio) 
Handling materials enlongated hollow housing Gulf Research & Development Co 
Heat exchange fluid streams undulating passages in casing Andre Huet 
Indication liquid level elect. responsive indicator Brooks Walter 
Manufacture carbon black cylindrical burner chamber Phillips Petroleum 

carbon black elongated cylindrical reactor Phillips Petroleum 
Pyrolysis hydrocarbons upright pebble heater Phillips Petroleum 
Quench furnace reactors liquid spray Phillips Petroleum 
Removal mercaptans in oil microporous permeable carbon 

barrier Standard Oil Co. (Ohio) 

Separation grit from carbon black mechanical classifier Phillips Petroleum Co 
Skimming oil from water submerged barrier in stream Standard Oil Co. (Ohio) 
Stabilization movable tank roofs central vertical upright John H. Wiggins 
Supply multiple-tank battery auto. electric control apparatus Gulf Oil Corp 


Whepp 


= | ns , a? the 
- Sh ig 


3 e S00q THERMOCOUPLE ASSEMBLIES 
—— For Every Application 


“= 
\ “ough / It's true. Among T-E's complete line of thermocouples is one 
* 


© for every application, every operating condition. You'll find 

the one for your individual need—no matter how specific. 
Conductor materials include Ilron-Constantan, Copper- 
Constantan, Chromel-Alumel and Platinum-Rhodium-Platinum. 


Always the best of the better gauges, Mastergauge has been given 

plus features that further lengthen its lead 

A still better tube construction: Socket, tube and end piece are 

now all fused into one leak-tight unit by the new Marsh ‘“‘Conoweld” Heavy Duty Thermocouples — wire and tubular— 

process. provide the rugged construction needed for severe condi- 

A still better case: New copper clad wrought steel “‘Marshalloy” tions, while retaining sensitive performance. 

case has the corrosion resistance of pure copper; weighs one third 

as much as cast iron, and is four times as strong Protection Tubes (Thermo-Wells)— bar stock or built- 

An even finer movement: Further refinements are added to the up, straight or tapered, with threaded, flanged or ground- 

rugged, corrosion resistant, virtually frictionless stainless steel and joint mountings—are available in all commercial materials 

monel Mastergauge movement. A typical refinement for all applications. 

is the “coined” (extruded) sector gear which 

contributes extra strength and precision Miniature Thermocouples ore made in a wide 
Where only the best is good enough—in the most variety of types and sizes for any installation requiring a 

critical industrial refinery and oil country services small-size yet sensitive assembly. 

—'‘Mastergauge™ is your instrument 


WRITE FOR NEW CATALOG Th El. f . 
MARSH INSTRUMENT CO. Soles affiliate of Jas. P. Marsh Corporation ermo ec ric C..Ine 


Dept. 27, Skokie, I. ; SADDLE BROOK, NEW JERSEY 
Houston Branch Plant: 1121 Rothwell St., Sect. 15, Houston, Texas In Canada — THERMO ELECTRIC (Canada) Ltd., Brampton, Ont. 
Marsh Instrument & Valve Co. (Canada) Ltd., 8407 103rd St., Edmonton, Alta. 
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Series 2800 
ca 


CONTROLS 


“3 





For use as high and low limit switches, to sound 
alarms, flash signal lights, start or stop fluid 


transfer pumps, or to operate control valves. 


Series 2800 


Series 2800 are dependable, inexpensive, snap acting 
liquid level controls. They are float actuated and, 

for maximum versatility, are available with either 
electric (explosion-proof) or pneumatic switch action. 
Either pilot type is interchangeable on the same float 


housing assembly. Stab-in type of tank mounting FISHER GOVERNOR COMPANY 


provides easy installation. Available with Marshalltown, lowa + Woodstock, Ontario 


i” iron or steel flanged tank connection. 
Write for Bulletin F-2800 for complete information. 
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Materials handling 


YONVENTION Hall in Philadel- 
A phia will be the site of the 7th 
national Materials Handling Exposi- 
tion and Conference, April 29—-May 
2. The show is expected to include 
some 6,000 pieces of equipment and 
accessories, of more than 100 basic 
types. It will be appreciably larger 
than the last show in Chicago two 
years ago. 

The Conference is to be sponsored 
by the American Material Handling 
Society and will include 32 speakers. 
Following are the topics and a selec- 
tion of paper titles of most interest to 
the petroleum processor: 

Effect of handling systems on build- 
ing designs, layouts 

“A New Approach to Plant Lay- 
out—The Plant of the Future,” by 
Irving M. Footlik, I. M. Footlik & 


Assoc. 

“What to Look for in Planning the 
Handling System,” by J. Wellington 
Hall, Westinghouse Electric Corp. 


meeting details 


How to get the most for your equip- 
ment dollar 

“How to Select Materials Handling 
Equipment,” by C. H. Wolf, 
Chemical Co. 

“How to Get Handling Equipment 
Without Capital Expenditures,” by 
John R. Wood, Jr. 

“Making Equipment 
Pay Off,” G. E. 
Motors Corp. 
The new look in shipping 

“What Is Being Done About Ship- 
ping and Handling Bulk,” by T. F. 
Mangold, Du Pont Co. 

“What Progress Have We Made in 
Shipping and Handling Heavy Mate- 
rials?” by J. L. Kerins, U.S. Steel 
Corp. 

Why build a warehouse 
can store outside? 

“What We Need to Know 
Outdoor Protection,” by M. J 
McLaurin-Angier Corp. 

“How Outdoor 


Dow 


Replacement 
McNeive, General 


when you 


About 
Odell. 


Does 


Fit 


Storage 





Boldface items this issue 


reviewed in 


APRIL 


15-17 Symposium on Systems for Informa 
tion Retrieval, School of Library Sci 
ence, Western Reserve U., Cleveland 
National Petroleum Assn., semi-an 
nual, Hotel Cleveland, Cleveland 
Southwestern Gas Measurement Short 
Course, U. of Oklahoma, Norman 
International Atomic Energy Courses 
for Management, National Industrial 
Conference Board, Westchester, N. Y. 
Assn. of Consulting Chemists and 
Chemical Engineers, dinner meeting, 
Belmont Plaza, New York 
Sanitary Engineering Conference on 
Solids Handling and Anerobic Diges 
tion, Manhattan College, New York 
Petroleum Corrosion Conference, In- 
ternational Nickel Co., Wrightsville 
Beach, N. C. 

Natural Gasoline Assn. of America, 
annual, Rice Hotel, Houston 
Automatic Control in the Petroleum 
and Chemical Industries, conference 
at U. of Oklahoma, Norman 

-May 1 
Southern Gas Assn., annual, Jung and 
Roosevelt Hotels, New Orleans 

29-May 3 
7th Materials Handling Exposition, 
Convention Hall, Philadelphia 


11 Cuban Ha- 
vana 

13-15 Industrial Waste Conference, Purdue 
University, Lafayette, Ind 


13-16 American Petroleum Institute, 


Congress on Petroleum, 


Divi 
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sion of Refining mid-year 
Sheraton Hotel, Philadelphia 
American Institute, 
and Fire Protection Committees, 
tel President, Kansas City, Mo 
NY State Society of Professional 
gineers, annual, Statler, New York 
Design Engineering Show, ASME, 
Coliseum, New York 

National Fire Protection Assn., 
nual, Hotel Statler, Los Angeles 
American Institute of Chemists, an 
nual, Sheraton-Mayflower, Akron 
American Society for Quality Control, 
annual, Masonic Temple, Detroit 
Synthetic Organic Chemical Manufac 
turers Assn., annual Skytop, 
Pa 


meeting 
Petroleum Safety 
Ho 


En 


outung, 


7 Society of Automotive Engineers, 
summer meeting, Chalfonte-Haddon 
Hall, Atlantic City 

5 Chemical Institute of Canada, annual, 
Vancouver, B. ¢ 

6 Pennsylvania Grade Crude Oil 

annual, Penn-Sheraton, Pittsburgh 

American Institute of Chemical En 

gineers, national, Olympic Hotel, Se 

attle, Wash 

American Society of 

gineers, semiannual, 

Hotel, San Francisco 

Automation Congress, Coliseum 

York City 

Gordon Research Conference on Pe 

troleum, AAAS, Colby Junior College 

New London, N. H. 

Western Plant Maintenance and En- 

gineering Show, San Francisco 

13-15 Division of Analytical 

American Chemical 


Assn., 


9-12 


9-13 Mechanical En 


Sheraton Palace 
9-13 New 


10-14 


11-13 


¢ hemistry, 
Society, summer 


} 
) 
} 


Oil man's calendar —- 


Petroleum Processing 


MEETINGS 


into Plant Operations?” by R. L. 
Franing, International Harvester Co 

“What Are the Equipment Trends 
for Outdoor Handling?” by Frank 
C. Wier, Timken Roller Bearing Co 
How to get maximum usage from 
handling equipment 

“Through Planned Utilization,” by 
S. H. Isaacs, S. H. Isaacs & Assoc. 

“Through Better Maintenance Con- 
trol,” by J. J. MacDonald, General 
Electric Co. 

“Through Industrial 
tions,” by W. W 
Haas Co 
How to plan, organize the handling 
program 

“Development and Operation of a 
Typical Materials Handling Organiza- 
tion,” by Robert Roegner, Armour 
& Co. 

“How the Vendor-User Function 
Fits into the Program,” by E. I 
Greuling, General Motors Corp. 
Enlisting cooperation of plant person- 
nel 

Chairman: M. J. Sterling, manu- 
facturing division, methods and stand- 


Communica- 
DeWitt, Rohm & 





symposium 
American 
rials, annual 
Atlantic City 
3rd Conference on ¢ 
Science Foundation, l of 
Buffalo, N. ¥ 

Gordon Research Conference on Cat 
alysis, AAAS, Colby 
New London, N. H 
American 
Education 
mv 
Assn. for Machinery an 
nual, U. of Houston, Houston 
American Institute of Electrical En 
Montreal 


Purdue U., Lafayette, Ind 
Society for Testing Mate 
Chalfonte-Haddon Hall 


National 
Buffak 


irbon, 


Junior College 
Society for Engineering 
innual, Cornell U., Ithaca 


Computing 


gineers, summer general, 


2 Gordon Radiation 


School 


Conference on 

Chemistry, New Hampton 
New Hampton, N. H 
Gordon Conference 

Colby Junior 
N. H 


on Corrosion 


College New London 


AUGUST 


12-14 Society of Automotive Engineers, West 
Hotel, Seattle 

Institute of = Electrical 
Pacific General, Yakima 


Coast, Olympic 
26-30 American 

Engineers, 

Wash 
28-30 Instrument 


posium 


Society of America, sym 
on gas chromatography, East 


Lansing, Mich 


SEPTEMBER 


8-13 American Chemical 

New York City 

11-13 National Petroleum 
Traymore Hotel, 


Society, national, 


Assn., 
Atlantic 


annual 


City, N. J 
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liquid phase clay percolator vapor phase clay treatment 


prefractionator 


naphtha 
charge 
stock 


Attapulgus Clay will protect you against losses caused by platinum 
catalyst poisoning. It does this by selective adsorption and catalysis 
—direct removal of the harmful compounds from the reformer charge. 


Attapulgite Adsorbent Report: Feed stock passes through 
Attapulgite Clay-packed “‘guard case”’ equipment where 

troublemaking constituents are removed from the stream (some need 
only be present at 10 parts per billion to temporarily —even 
permanently—foul the catalyst.) Poisons removed include: Arsenic— 
present in the crude or picked up along the way; Nitrogen—from 

crude or other sources (these by adsorption); Tetraethyl Lead—from 
refinery cross-contamination; Alkyl Sulfur compounds (these by catalysis). 
This protective treating step is characterized by low investment 

and prompt payout in terms of optimum production rate. 


Our business is to supply low-cost nature-given minerals that are 
process-engineered to improve the quality and cut the costs of 
petroleum products. Use the coupon. 


MINERALS & CHEMICALS CORPORATION OF AMERICA 

2715 Essex Turnpike, Menlo Park, N.J 

For more data, 

see Refinery Catalog, 
Pages 618-619. 


I'm interested in a natural mineral product in petroleum 
processing for 


Send Detailed adsorbent literature Free samples 


CORPORATION OF AMERICA 
2715 Essex Turnpike, Menio Park, N.J. 

Leaders in creative use of non-metallic minerals 
ATTAPULGITE (Attapulgus) 
ACTIVATED BAUXITE (Porocel) 
KAOLIN (Edgar ASPs) 
LIMESTONE (Chemstone) 
SPEEDI-OR!I FLOOR ABSORBENTS 
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Meetings (continued) 


ards department, Atlantic Refining ¢ 

“How to Initiate and Maintain Th 
Interest,” by T. Englund, Norton ¢ 

“The Value of Training Progra 
in Materials Handling,” by Betty 
Duval, Radio Corp. of America. 
Why handling needs greater emphasis 
in future 

“What It Means to Managemen 
by Eric Carlson, Ralston-Purina Co 


SGA plans New Orleans 
convention, Apr. 29-May | 


Sessions on human relations, 
cident prevention, accounting, a1 
distribution will be among the topi 
discussed at the annual meeting of 
the Southern Gas Association. TI 
event will be held at the Jung and 
Roosevelt Hotels in New Orlean 
April 29—May 1. 

Guest speakers include Keith Fun 
ton, president of the New York Stock 
Exchange; Fred A. Hartley, Jr 
former Congressman and _ coautho 
of the Taft-Hartley labor law; J. } 
Miller, vice-president of Goodricl 
Gulf Chemicals, Inc., who will talk 
on “Management's Responsibility to 
Safety”; and others 


Western maintenance show, 
June 11-13, San Francisco 


Thirteen sessions will be held on 
maintenance in all its aspects during 
the 3rd Western Plant Maintenanc 
& Engineering Conference. The Con 
ference and the corresponding Show 
will be held in San Francisco's Civic 
Auditorium, June 11-13 

The first session, “Planning an 
Scheduling the Maintenance Work 
is general. The other sessions are con 
current in pairs—2 with 3, 4 and 
etc. Here are the session titles 

2—Preventive Maintenance (A Cas 
Study) 

3—Upkeep of Buildings 

4—-A System of Maintenance Co 
Control 

5—Principles of Maintenanc 
Stores-Keeping 

6—An Effective Organization of! 
Maintenance Manpower 

7—Maintenance of Electric 
Equipment 

8—Pros and Cons of Area ar 
Centralized Maintenance 

9—Maintenance Training Th 
Works 

10—How We Control New Projec 

11—Waste Disposal Problems at 
Their Solutions 

12—Getting Maintenance Peop 
to Work as a Team 

13—Arriving at Work Standards 
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Stocks not the bogy of last winter many refiners, both to relieve thet 


COMBINATION of circum- 
A stances has served to bring the 
level of gasoline stocks at refineries to a 
point where they are about in line with 
seasonal needs. On March 15 total gaso- 
line inventories, 205,589,000 bbl, were 
9,648,000 bbl (4.4 ) higher than on 
March 16, 1956. At the start of the 
vear they were about 22,000,000 bbl 
larger 
Inventories March 15 represented 
48 days’ supply of estimated second 
quarter demand, while a year ago they 
were over 49 days of actual second 
quarter demand. Present indications are 
that total U.S. inventories on March 
31 will be less than the 210,000,000 
bbl total which had been forecast for 
that date. 
The circumstances which have 


own inventories and to provide tot 

more crude to be shipped to Western 

Europe. Runs have been considerably 

OUTLOOK: A warm spring below the 8,240,000 bbl daily average 
will hold gasoline inventories which had been forecast for the first 
through the second quarter close quarter 
to the 1956 level. 3—Some progress has been made in 
reducing gasoline yields, to increase 
output of distillate fuel oils for ship- 
ment to Europe. Gasoline yield for 
February was reported 42.2%, as 
against 42.5°¢ in February a vear ago 
For March a yield of 42.5% is esti 
1—Shipments of gasoline to West mated, while in March, 1956, actual 

ern Europe to relieve the pinch there yield was 43.2% 
caused by the closing of the Suez 
Canal were 5,400,000 bbl from Nov. 
1, 1956, through Feb. 6. This was an 
average of 55,000 bbl daily over nor- 
mal gasoline exports 


brought gasoline stocks into a better 
perspective against summer demand 
include: 


4—Due to the open late winter and 
early spring, gasoline demand has been 
higher than anticipated 

Shipments of distillate fuel oil to 
Europe have served to partly offset the 
2—Crude runs to stills have been warmer winter here and the 


smaller 
reduced from the early winter level by demands for 


winter heaiing oils 





Feb. 
1957 

aa ag OiL 
. S. Production 7.512 
AB a .819 
U. S. Stocks 252.094 
Runs to Stills 996 


GASOLINE 
Refinery Output 792 
Refinery Demand 625 
Primary Stocks 3.804 


MIDDLE DISTILLATES 
Refinery Output .391 
Refinery Demand .052 
Primary Stocks 1 499 


RESIDUALS 
Refinery Output 1.243 
Imports & Other .642 
Total Supply .885 
Refinery Demand 939 
Primary Stocks 





FEBRUARY KEY STATISTICS PRODUCT AND CRUDE PRICES 


(Figures given in terms of millions of b/d, monthly averages, (Products—e gal 
except stocks, which are in millions of bbl at end of month) 


, weighted average prices in 
principal refinery markets 

Jon. Feb Crudes—$/bblI, principal fields 

1957 1956 Source—Platt's Oilgram Price Service) 


1 79? Feb Jan. 
730 1 5a? 1957 1957 
048 259.504 Gasoline (regular) 12.68 12.39 
.208 .047 Distillate Fuel Oi! 10.50 10.13 
Kerosine 12.01 11.69 
Residuals 51 6.33 
3.904 .745 Above 4 Products 10.47 10.19 
.707 3.440 Lube Oils 26 23.28 
.906 96.092 Crude 3.18 3.14 





452 303 
728 .931 REFINERY YIELDS 
006 90.047 °o on Crude Runs to Stills 


Feb 
236 1957 
-558 Gasoline 
.844 Kerosine 
932 Distillate 
Residuals 














SOURCE of DATA (except prices): Jan. and Feb., API weekly report earlier months, Bureau of Mines 
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Trends—National 


Spring gasoline demand is running higher than forecast 
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Exports will hold up distillate demand through April 
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Residual shipments from refineries less than in early ‘56 
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SOURCE OF DATA: Jan. and Fet 





, API weekly reports; earlier months, Bureau of Mines (1956 figures for 366 days) 









MOTOR FUEL 
From From 
Crude Not. Gas Total 
SUPPLY (Millions of b/d) 

Feb. "57 3.452 -455 3.907 
Feb. '56 3.418 .436 3.854 
Change + .034 + 019 + -05 
% Change + 1.0 + 4.4 + 1.4 


DEMAND (including Exports) (Millions of b/d) 


Feb. 57 3.625 
Feb. "56 3.440 
Change + - 185 
% Change + 5.4 


TOTAL SUPPLY (Millions of bbl) 


2 Mos. °57 207.419 26.566 233.985 
2 Mos. °56 207.353 26.134 233.487 
Change + 066 + 432 + .498 
¥% Change + 1.7 + 0.2 


TOTAL DEMAND (including Exports (Millions of bb!) 





2 Mos, '57 216.417 
2 Mos. '56 203.156 
Change + 13.261 
% Change + 6.5 










MIDDLE DISTILLATES 
















Dist. 
Kerosine Fuel Oil Total 

PRODUCTION (Millions of b/d) 

Feb. '57 -360 2.031 2.391 

Feb. °'56 .385 1.918 2.303 

Change 025 + 113 + -088 

% Change - 65 4+ 5.9 + 3.8 
DEMAND [including Exports (Millions of b/d) 

Feb. °57 476 2.576 3.052 

Feb. '56 481 2.450 2.931 

Change 005 4+ -126 + -121 

% Change - 1.0 + 5.1 + 4.1 
TOTAL PRODUCTION (Millions of bbl) 

2 Mos. °57 21.752 121.228 142.980 

2 Mos. °56 23.105 115.239 138.344 

Change 1.353 + 5.989 + 4.636 

% Change 9 + 5.2 + 3.4 


TOTAL DEMAND (including Exports) (Millions of bb!) 





2 Mos. '57 31.773 169.251 201.024 
2 Mos. '56 31.581 156.466 188.047 
Change + .192 + 12.785 12.977 
% Change + 0.6 + 8.2 + 6.9 











RESIDUAL FUELS 


Refnery Other 
Output Imports Total 


SUPPLY (Millions of b/d) 






Feb. °57 1.243 -642 1.885 
Feb. '56 1.286 -558 1.844 
Change 043 + 084 + .041 
% Change 3.3 + 15.1 + 2.2 


DEMAND (including Exports) (Millions of b/d) 


Feb. ‘57 1.939 
Feb. ‘56 1.932 
Change + -007 
% Change + 0.4 


TOTAL SUPPLY (Millions of bbl) 


2 Mos. °57 74.203 34.747 108.950 
2 Mos. °56 78.965 34.931 113.896 
Change 4.762 . 184 4.946 
% Change 6.0 05 — 4.3 


TOTAL DEMAND (including Exports) (Millions of b5!) 





2 Mos. °57 114.742 
2 Mos. '56 117.397 
Change — 2.655 
% Change ‘ 2.3 
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RUNS TO STILLS AND DISTRIBUTION OF PRIMARY STOCKS BY U. S. REFINERY DISTRICTS 


(Primary stocks include those at refineries, at 
RUNS TO STILLS 
(Millions of b/d average for 


week ending on date shown) 
Mar. 8 Mar. 7 
1956 1955 
.185 
-695 
3.880 


%o 


Change Change 
1.152 + .033 + 2.9 
2.6442 + .053 + 0 
3.794 + .086 + 3 


District 

East Coast 

Gulf Coast 
Total Coastal! 


Appalachian 
Ind.-Ill.-Ky. 
Okla.-Kans.-Mo. 
Other Inland 
Total Inland 


217 
-460 
-724 
-678 
3.079 


.217 
1.465 
.769 
643 
3.094 
Total East of 


Calif 6.888 


Calif. 1.094 


Total U. S 7.982 + 
DISTILLATE FUEL OIL STOCKS 
(Millions of bbl on date shown) 


Mar. 8 Mar. 7 % 

District 1955 Change Change 

East Coast 25.225 + 1.838 + 7.3 

Gulf Coast 10.412 + 3.131 30.1 
Total Coastal 35.637 + 4.969 


Appalachian 
Ind.-lll.-Ky. 
Okla.-Kans.-Mo 
Other Inland 
Total Inland 


083 
886 
355 
595 
5.919 
Total East of 


Calif 73.867 


Calif. 9.464 


Total U.S. 331 


large terminals 


and in pipelines; all data based on API reports) 


GASOLINE STOCKS 


RESIDUAL STOCKS 
(Millions of bb!i on date shown) 


(Millions of bb!i on date shown) 


Mar. 8 
1956 1955 
42.046 38.542 + 
42.030 39.337 + 
84.076 


Mar. 7 Mar. 7 % 
1955 Change Change 
10.255 1.503 14.7 
7.128 066 + 0.9 

946 17.383 1.437 - 8.3 


Mar. 8 

Change 1956 
3.504 + 9.1 8.752 
2.693 + 7.194 
17.879 + 6.197 + 15 


Change 


7.99 059 .042 6.5 
40.471 41.091 5 987 28.4 
24.809 22.799 >.01 1 92 17.9 
22.064 20.484 - of 7 3.03 2.27 76 33.4 
95.339 92.428 ' 91 3 g .333 5 26.7 


692 


179.415 170.307 . 25.235 24.7 + 51 2.1 


26.367 5.362 11.148 0.148 9.8 


205.782 195.669 + 10.113 5.2 36.383 34.865 t 518 4.4 
KEROSINE STOCKS 
(Millions of bbi on date shown) 


Mor.8 Mar. 7 
1956 1955 
9.188 8.345 

3.401 


1.746 + 


TOTAL MIDDLE DISTILLATE STOCKS 
(Millions of bb! on date shown) 


° Mor.8 Mor. 7 % 
Change Change 1956 1955 Change Change 
.843 + 10.1 36.251 3.570 + 2.681 + 8.0 
661 +19 17.605 13.813 + 3.792 27.5 
12.8 53.856 47.383 + 6.473 13.7 


3.615 
18.55 
10.905 

7.361 
40.434 


2.818 
15.616 
8.088 
».674 


+ 28.3 
34.8 
29.7 

94.290 
9.752 8.42 


104.042 88.008 





Natural gas and refinery gas liquids 


DEMAND 


for Natural Gasolines 


LPG and LRG 


THOUSANDS OF B/D, MONTHLY AVERAGE 


PRODUCTION 


of Natural Gasolines 


LPG and LRG 


THOUSANDS OF B/D, MONTHLY AVERAGE 
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SUPPLY AND DEMAND STATISTICS 


(Bureau of Mines Data) 


CURRENT PRODUCTION 
(1000 b/d monthly average) 


At Natural Gasoline and Cy: 
Liquefied Petroleum Gas 
Natural Gasoline and Is 
Condensate 
Finished Gasoline, Naptha 

Total Natural Gasoline and 
Cycling Plant Production 

Liquefied Refinery Gases 

Total Marketable 

Lease Condensate 

Total Natural Gas L 


Dec 
1956 


ling Plants 
pentane 


ind 


ther 


Gas Liquids 


CURRENT DEMAND 


LPG and LRG 
Natural Gasoline 
Total Marketable 


(100 b d monthly average) 


lsopentane 


Gas Liquid 


nd Other 


CUMULATIVE PRODUCTION (1000 bbi) 


LPG and LRG 
Natural Gasoline, 
Total Marketabk« 


Isopentane and 
Gas l ds 


CUMULATIVE DEMAND (1000 bb!) 


LPG and 
Natural 
Total 


LRG 
Gasoline, 
Marketable 


lsopentane ind Other 


Gas Liquids 


Dec 
1956 


14,748 
5,106 
19,854 


STOCKS (1000 bbi, end of month) 


LPG and LRG 
Natural Gasoline, lsopentanse 
Total Stocks 


and Other 














Petroleum Processing 


Do you need detailed informa 
tion on a specific subject? Check 
through this easy-to-use index of 
literature and data bheine offered 


in this issue’s advertisements 


Additives, for residual fuel, memoran- 
dum 317; DuPont Co. See adv't. p 
136 


Adsorption minerals, to prevent cat- 
alyst poisoning, literature; Minerals 
& Chemicals Corp. of America. See 
adv't. p. 144 


Boilers, steam, oil or gas fired, bulle- 
tin B-55-4; Foster Wheeler Corp 
See adv't. p. 161 


Catalysts, platinum, brochure; Baker & 


Co. See adv't p. 52 







Catalysts, many types and forms, 


booklet; Harshaw Chemical Co. See 
adv't p 120 






Chromatography, for gases or liquids, 
bulletin 831; Burrell Corp. See 


adv't p 178 






Cleaning chemicals, for tanks, book- 
let; Oakite Products, Inc. See adv't 
p. 158 


Couplings and adaptors, bulletin F-10; 
Jordan Corp. See adv't. p. 114 





Expansion joints, toroidal, catalog 56; 
Zallea Brothers. See adv't p. 179 


Expansion joints, bulletin EJ-1914; 
Yarnall-Waring Co. See adv't. p 
110 

Fabrication of process equipment, 

booklet; Chicago Steel Tank Co. See 

adv't. p. 139 


bulletin; 
Sparkler Mfg. Co. See adv't. p 


Filters, heavy duty types 
21 


Gages, new catalog; Jas. P. Marsh 


Corp. See adv't. p. 141 









Gasket cutter, and gasket materials, 


catalog; Allpax Co., Inc. See adv't 
p. 15 


INFORMATION OFFERED 


Headers, with cold extruded nozzle 
0.001; Fluor 


Products Co. See adv't. cover 4. 


outlets, bulletin CE 


Insulation protection, colors, brochure; 
Benjamin Foster Co. See adv't. p. 
164. 


Liquid level controls, float actuated, 
bulletin F-2800; Fisher Governor 
Co. See adv’t. p. 142. 


Liquid level measurement, pneumatic 
transmitter, bulletin 13-22; Foxboro 


Co. See adv't. pp. 22-23. 


Mass spectrometer, for process con- 
trol, bulletin CEC 1824-X19; Con- 
solidated Electrodynamics Corp. See 
adv't. p. 48. 





Materials handling, folk lift truck, bul- 
letin 1382; Baker-Raulang Co. See 
advt. p. 8 


Mixers, side and top entering, 8 cata- 
logs available; Mixing Equipment 
Co., Inc. See adv’t. p. 62 





Motor starters, high voltage, bulletin 
8131-T; Electric Controller & Mfg. 
Co. See adv't. p. 24. 


Oxygen analyzer, data file 20J-47; A. 
O. Beckman, Inc. See adv’t. p. 170. 





Packing and seals, “| eflon,” 4 catalogs 
available; U. S. Gasket Co. See 
adv't. p. 126 


Pipe, plastic lined steel, information; 
Dow Chemical Co. See adv't. p. 58. 


Proportioning and blending equip- 
ment, for lube oil, bulletin SM-2055; 
Proportioneers, Inc. See adv't. cover 


+ 


Public relations, “Community Pro- 
gram Package,’ American Petro- 


leum Institute. See adv't. p. 29. 


Pump, 


centrifugal, small, bulletin 
120-E; Eastern Industries, Inc. See 


adv't. p.- 162. 


Pumps, for metering, booklet; Hil 
McCanna Co. See adv't. p. 20. 


Pumps, for process applications, ca 
log; Peerless Pump Div. See ad\ 


p. 49. 


Pumps, for refinery processes, bullet 
7094B; Ingersoll-Rand Co. Sce 
adv't. p. 18 


Reducing elbows, catalog 54; Midwe 
Piping Co. See adv't. p. 165. 


Refractory grain, “Alundum,” boot 
let; Norton Co. See adv't. p. 181 


Seals, for floating tank roofs, bulletin 


tS; Hammond Iron Works. See 


adv't. p. 173. 


Stainless steel, for refinery equipment 


information; Republic Steel Corp 
See adv’t. pp. 4-5. 
Steam generators, bulletins; Henry 
Vogt Machine Co. See adv't. p. 118 


Steam traps, catalog J; Armstrong Ma 
chine Works. See adv't. p. 169. 


Steam traps, freeze proof, bulletin; 


V. D. Anderson Co. See adv't. p 
130. 





Steam traps, bulletin 10-55; W. H 
Nicholson & Co. See adv't. p. 25 


lelemetering equipment, pulse cod 
receivers, bulletin CP-3011; Vapo 
Recovery Systems Co. See adv't. p 
180. 


lube maintenance tools, cutters, ex 
panders and cleaners, bulletin 59 


Airetool Mfg. Co. See adv’t. p. 166 


Valves, control, single seated, dat 
Sheet 10-11; Mason-Neilan. Se 
adv’t. pp. 42-43. 





Valves, diaphragm control, catalo 
70-11; Black, Sivalls & Bryson, Inx 
See adv't. p. 56. 
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302B Stainless Steel Shell 


Inco-Rod “A” welds 3 steels at one joint! 


Salvages vessel with cracked welds 

The vessel you see above was originally designed 
for 302B Stainless Steel Shell ...5% chrome steel 
lining ... 5% chrome grooved bars to hold a baffle 
plate in position. 

Trouble developed when these grooved bars were 
welded into the vessel. Despite preheating, a Zyglo 
test revealed cracks all along the joint. Weld repair 
was hopeless. 

Then someone suggested an ingenious solutien: 
Substitute 405 Stainless Steel grooved bars. That 
way you eliminate the need for preheat. Then use 
Inco-Rod “A”* electrode to weld the 405 to both 
302B shell and 5% chrome lining. 

It worked like a dream! Inco-Rod “A” electrode 
joined the three steels with strong, sound, crack- 
free welds! 


Do you need to weld dissimilar alloys? Ferritic or 
austenitic stainless steels, low alloy or mild steels, 
high nickel alloys, copper-nickel or other alloys? 
Then try Inco-Rod “A”... the electrode with the 
green flux coating... because it gives strong, ductile, 
corrosion-resisting welds...of X-ray quality. 

You'll like the way Inco-Rod “A” electrode 
handles, too. It’s operable in all positions. Gives 
spray-type arc... easy slag removal. 


Write Inco and ask about the dissimilar alloys you 
want to weld. Our welding specialists constantly 
bring new data about Inco-Rod “A” electrode in 
from the field ... and this information may provide 
a ready answer to your welding problem. 

*Trademark of The International Nickel Company, Inc. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York 5, N. Y. 


NCO-ROD “A” electrode is supplied in 14-inch lengths in four 
iameters, 3/32-, 1/8-, 5/32-, and 3/16-inch (the 3/32-inch is 


TAY 
enter grip) ... packed in 5-lb. containers. ' 


WHLOImMEe EAectROoES 


sea, Welding Products . electrodes, wires, fluxes ; / : 
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Petroleum Processing 


ADVERTISERS’ INDEX 


For information on any product or service 


in this issue see Area "B" on opposite page. 


A 


Harshaw Chemical Co 








(G-2) 120 Tickle Engr. Works, Arthur (L-2) l 
s-McCann: oO -2 0 “te . etrolite Corp a 
Adsco Industries, Inc. (G-6) 128 a mem a 7 hag a Iretolite, Div. Petrolite Corp. (C-2) 
oud ocess orp - 5 
Airetool Mfg. Co. (K-2) 166 ’ I 
Alipax Co., Inc. (5-2) 157 \ 
Anderson Co., V. D. (G-7) 130 U. S. Gasket Co. (G-4) 1 
Armstrong Machine Works (K-5) 169 Ingersoll-Rand Co. (B-1) 18 U. S. Steel Corp. (D-2) 
Atlantic Refining ¢ (A-9) I International Nickel Co. (J-1) 149 Universal Oil Products Co. (C-6) 6 
Universal Oil Products Co 
B J Products Dept (C-3) 
Baker & Co. (D-9) 32 Jordon Corp. (F-7) 114 \ 
Baker-Raulang Co. (A-5) & 
Beckman, In Arnold O. (K-6) 170 K Vapor Recovery Systems Co. (L-7) 18 
Bethlehem Steel Co. (L-1) 175 Vogt Machine Co., Henry (G-1) 11 
B-I-F Industries Kellogg Co., M. W. (F-1) 102-103 
Proportioneers, Inc. (A-1) Cover 2 Kemp Mfg. Co., C. M. (B-8) 28 W 
Bigelow-Liptak Corp. (K-3) 167 
8 ham Pump ¢ (B-7) 36-27 I Wolverine Tube, Div 
| Sivalls ¢ rysot , aD 56 Calumet & Hecla, Inc. (H-1) 133-134 
weace me & Beyson, tac (5-0) Lukens Steel Co. (D-4) 16-47 . 
Blaw-Knox Co. (H-2) 159 Lummus Co. (A-7) 13 
Burrell Corp. (IL-4) 178 ; oe Y 
Cc M Yarnall-Waring Co. (F-4) 11h 
y © Corp. (D-7) a Manning Maxwell & Moore, Inc. (F-2) 104 7 
Marsh Corp., Jas. P. (H-6) 141 
Chemical Construction Co. (A-6) b> Mason-Neilan (D-1) 42-43 Zallea Brothers (1-6) 179 
Chicago Steel Tank Co. (H-5) 9 McKee Co., Arthur G. (E-7) 60 Zimmerman Packing Co. (G-8) 131 
Consolidated : lectrodynamics ' Midwest Piping Co. (K-1) 165 
Corp. (D-5) sen Minerals and Chemicals Corp. (H-9) 144 
ae et Corp. (E-6) 2 Mixing Equipment Co. (E-9) 62 CLASSIFIED ADVERTISING 
Crane Co. (F-3) 106 Moore & Co Samuel (A-8) 14 F. J. Ebert Business Mer 
Crosby Valve & Gage Co. (F-9) 116 - J. Eberle, er. 
Curtis Wright Corp. (C-7) 38 Ny EMPLOYMENT OPPORTUNITIES _ 17! 
EQUIPMENT 
D Nichols Engineering Co. (G-9) 132 (Used or Surplus New) 
iin Othe Il Co oe & se W. H. (B-6) ioe Roe Sale 171 
Div. W. R. Grace & Co. (E-4) : a ee 
Dean Brothers Pumps, Ir (K-7) 172 
Delta Tank Mfg. Co., Inc. (C-5) 0 
Dow Chemical Co. (E-5) 58 Oakite Products, Inc. (J-3) 158 e 
DuPont de Nemours & Co., Inc. (H-3) 13¢ Oil Industry Information Comm. (B-9) 29 Regional Sales Representatives 
DuPont de Nemours & Co., Ik (C-8) 39 »] 1» o a : 
O8 Wek Supply ‘ om : Kenneth W. McKinley, Adv. Sales Mgr. 
Oronite Chemical Co. (D-3) 45 
, New York 36, N. Y., 330 West 42nd St 
| ' Cc} 1 Prod It (E-1) P Walter W Patten 
i Industries, I (J-7) f Peerless Pump Div. (D-6) 49 Kenneth S. Willadsen 
I Controller & Mfg. ¢ Penberthy Mfz. Co. (L-9) 183 Longacre 4-3000 
aa. ' Petreco, Div. Petrolite Corp. (1-3) 177 PHILADELPHIA 3, PA. 17th and Sansom Sts 
: cathataes Tatas Set te Walter R. Donahue, Rittenhouse 6-0670 
nc (F-6) 112 
I Phelps Dodge Refining Corp. (K-4) 168 ATLANTA, GA., 1301 Rhodes-Haverty Bldg 
, HR ' Powell Co., Wm. (C-1) 10 M. H. Miller, Jackson 3-695! 
her Governor ¢ (H-3) 42 > > 
Floridin Co. (J-5) 6g 4 "Heeen, Mac. 163 CLEVELAND 15, OHIO, 1510 Hanna Bldg 
Fluor Prods. Co. (M-2) Cover 4 R William R. Freeman, Superior |-7000 
Foster Co., Benjamin (5-9) 164 CHICAGO II, ILL., 520 No. Michigan Ave. 
Foster Wheeler Corp. (E-2) 34-55 Refinery Engineering Co. (C-9) 41 Fred R. Emerson, Mohawk 4-5800 
I er Wheeler Corp. (J-6) 161 Republic Steel Corp. (A-3) 4-§ i 
Foxboro ¢ (B-4) 2-2 Rhodia, Inc.. Alamask Div. (K-9) 174 HOUSTON 25, TEXAS, Prudential Bldg 
Ridge Tool Co. (F-8) 115 Edward E. Schirmer, Locust 1281 
G Rockwell-Nordstrom Valves (G-3) 123-12 DALLAS |, TEXAS 1712 Gommerce St 
Gen'l Amer. Trans. Corp. (A-4) 6 s Edward E. Schirmer, Riverside 7-5117 
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Graver Tank & Mfg. ¢ (J-4) 159 Sparkler Mfg. Co. (B-3) 21 
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Griscom-Russell Co. (C-4) 43-34 1 Peter S. Carberry, Madison 6-935! 
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Petroleum Processing 


WHAT’S NEW 


Adding machine figures 
with fractions of an inch 


Here is an adding-subtracting ma- 
chine that not only figures in feet and 


without conversion, but also 
handles fractions of inches as well. 
The Fractomator used by 
engineers, draftsmen, pipe fitters and 
others who with lengths nor- 
mally expressed in fractions of inches, 
without converting back and forth 
to decimals. The device will count 
up to 100,000 and automatically totals 
inches-and-fractions to feet-and-inches 
The really 
The machine is 


inches 


can be 


deal 


device is 
front 


two-in-one 


used for addi- 


back for subtraction. 
synchronized to 
result. Several 
are available. For 


and the 
both 


tion 
with 
same 


show the 
stands 
outside work the 
machine comes in a leather case with 
a pad which fits a coat pocket: for 
office use several desk stands are avail- 
able. This calculating machine made 
by Rechenmaschinen-fabrik C. Kubler 
in West Germany is available in this 
country from Alexander Drafting 
Equipment Co., 159 N Ave.. 
Pasadena, Calif 

Circle No 


types of 


Daisy 


1 on Reply Card 





Electronic computer 


. . for both business and engineer- 
ing calculations, is the latest addition 
to the IBM 
data processing machines 

The 709 computer can handle up 
to 42,000 additions or substractions a 
second. Multiplications or 


700-series of electronic 


divisions 
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are performed at speeds up to 5,000 a 
second. This fast calculating ability is 
due to the rapid access, high capacity 
magnetic core storage, which stores up 
to 327,000 decimal digits 

The 709 computer provides great 
programming flexibility by permitting 
the machine to perform calculations 
on data prepared in number systems 


than the 709's 
binary arithmetic. Accessories that en- 
large the capability of the basic 709 
729 Magnetic 


automatically 


other basic system ot 


System are the 
Unit which 


Tape 
checks tor 
accuracy information on the magnetic 
and the 766 
Data Synchronizer, which permits the 
system to 


tape as if Is written 


read, calculate 
simultaneously. International Business 
Machine Corp., 590 Madison Ave.. 
New York 22, N.‘ 

Circle No. 2 on Reply Card 


write and 


Solvent resistant grease 


is impervious to the action of 
almost all petroleum and chlorinated 
solvents. It is unaffected by naphtha. 
LPG, fuel 


trichlorethylene, perchlorethylene and 


kerosine, gasoline, oils, 
coal tar solvents 

Designed especially for solvent han 
dling equipment, 
that relatively 
unchanged in use and may be pumped 


this grease has a 


consistency remains 
readily at extremely low temperatures 
Pennsylvania Refining Co., 200 Lis- 
bon Road, Cleveland 4, Ohio 

Circle No. 3 on Reply Card 


Full cone fog nozzles 


unusual 
often 


of Teflon offer 
and will 


erosion 
resistance 
hard metals 
Both (120°) and nar- 
row angle (90°) cone spray patterns are 


outweal 
wide angle 
available now, as well as hollow cone 


The 
with 


models previously manufactured 
complete nozzles 


diameter to '2-in 
rates Vary 


line includes 
orifices from 's-in 
diameter 


70 gpm 


Flow from 2 to 

The Bete spiral design atomizes the 
fluid with no 
internal parts 
than the 


necessity for 
Any particles smaller 
orifice will freely 
through the nozzle, minimizing clog- 
ging trouble. Each nozzle is 
from a single piece of 
Fog Nozzles, Inc., 309 
Greenfield, Mass 
Circle No. 4 on Reply Card 
Turn page for What's New 


Vanes OF 
pass 
made 


Teflon. Bete 
Wells St 


more 





What's new (continued) 





OVERFLOW 





REFERENCE 
TANK 


MULTI-VALVE 
a 





COMPRESSED 
"AIR SUPPLY 


PRESSURE 
REGULATOR 


PRESSURE 
GAUGE 























WELL 


Specific gravity indicator 


FLOWMETERS 
WITH NEEDLE 
VALVES ~~ 





+ SCALE 
ADJUSTMENT 
INDICATING SCREW 


UNIT 


Uses liquid bubblers for accuracy 


[his remote reading specific gravity 
indicator operates on the principle of 

differential bubbler, with two static 
pick-up tubes within a vessel contain- 
ng the liquid being tested. Two ad- 
ditional tubes are installed in a ref- 
tank containing a liquid of 
known specific gravity. Comparing the 
unknown liquid with the Known gives 
0.001 Sp. G. 


erence 


an accuracy of units, 


with interpolation to 0.0005 Sp. G 
units. 

All functional parts of the unit are 
mounted on the rear of the instrument 
panel and are accessible for mainte- 
nance by opening the back panel door 
Operating adjustments can be made 
from the front of the panel. Petro- 
meter Corp., Long Island City, N. Y 

Circle No. § on Reply Card 





Permanent magnet 


Gives positive torque control 


This air-driven control can be used 
for accurate tube expanding in hazard- 
ous locations. Use of a powerful per- 
manent magnet gives positive engage- 
ment and disengagement between the 
driving mechanism and the driven 
expander 

The control features a sensitive and 
idjustable calibrating dial for exact 
torque control. The drive action stops 


154 


instantaneously when pre-set torque ts 
reached. After disengagement, the air 
runs free. An on-off locking 
switch and separate reversing trigger 
permit uninterrupted sequence of op- 
eration. A quick-release chuck locks 
the expander securely, yet permits its 


motor 


easy removal or insertion 
The Elliott Air Magnetic Control 
comes in a fitted metal case that holds 


RESERVOIR! 


| 
| 
! 
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! 
| 
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both the control unit and the expan 
ers. Operation requires 28-30 cfm <¢ 
air at 90 psig. The only required cor 
nection is a %%-in. air hose. Elliot 
Company, Springfield, Ohio. 

Circle No. 6 on Reply Card 


Pipe markers 


. . - Of vinyl cloth are guaranteed to 
suck to pipes for a minimum of two 
years. The colored markers are coated 
with a silicone plastic for long life and 
are applied with an all-temperature 
adhesive. 

The Perma-Code pipe markers come 
in stock heights to fit any size pipe 
and are available with black letters on 
ASA Standard A-13 background 
colors. Matching directional arrows 
indicate flow. The pipe markers are 
mounted on handy dispenser cards for 
fast application. W. H. Brady Co., 727 
W. Glendale Ave., Milwaukee 9, Wis 

Circle No. 7 on Reply Card 


Multi-point controller 


... permits automatic temperature con- 
trol of 4 to 10 separate units with 
one instrument. It combines the ac 
curacy of a null balance potentiomete! 
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What's new (continued) 


measuring circuit with the speed of 
an electronic control system 

In operation, a pulse timer and se- 
lector-switch automatically connect 
thermocouples in sequence to the mas- 
ter control unit. This master unit com- 
pares each thermocouple voltage to its 
set point and energizes or deenergizes 
the corresponding load relay to the 
precess unit. One or more points can 
be skipped, providing optional con- 
trol of a minimum of four points and 
a maximum of ten units from this one 
controller. Normal speed is 3 sec 
point. Other speeds are available by 
exchanging gears in the field 

High measuring accuracy is insured 
because the null balance circuit can be 
calibrated independently of the ther- 
mocouple and extension wire resis- 
tance. Temperature ranges are avail 
able between 400°F and plus 
3250°F for all standard thermocouple 
calibrations; and from 100°F to 
plus 1600°F for resistance bulbs 
Thermo Electric Co., Inc., Saddle 
Brook, N. J 


Circle No. 8 on Reply Card 


Wrench booster 


provides a four-to-one mechanical 
advantage for safe, easy loosening or 
tightening of heavy threaded bolts 

The heart of this device is a set 
of planetary gears, built into a con- 
centric tool head. The torque wrench 
reading is multiplied by four to get 
the applied torque, thus permitting 
one man to increase the torque he 
can exert on a steel bolt 

All standard torque wrenches can 
be used with the X-4 Booster, which 
joins the socket cup and the wrench 
The planetary system of the booster 
receives the square male fitting of a 
standard wrench, while the planetary 
gearing drives a socket fitting on the 
other side of the head at a geared- 
down ratio of 4 to |. X-4 Corpora- 
tion, Acton, Mass 

Circle No. 9 on Reply Card 
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You Can Add These 


PETROLEUM PROCESSING Reprints 


Use the Reader Service Cards on pages 151-152 to order 


PETROLEUM PROCESSING Special Reports: 


Gaskets—How to Choose and Use Today’s Gaskets in Today’s Equip 
ment, a special 16-page report by Ron Cannon: what a gasket is, how 
it works, types of gasketed joints, factors in basket design, selecting 
materials, how to get the most out of your gaskets 


Reprint R43 $0.50 


Hydrogen Processing—An Appraisal of Its Use in the Refinery, by Rob 
ert L. Davidson; what it is, how it works, what it does, who's using o1 
planning to use it, processes and catalysts. 24 pages, December 1956 


Reprint R34 $0.75 


Optimum Bubble-Cap Tray Design, by William L. Bolles; presents new 
concepts and easy-to-use working charts for the process design of 
bubble-cap trays. 51 pages, 4-part series in February, March, April 
and May 1956 Reprint R15 $1.50 


Chemical Treating of Petroleum Fuels, 4-article symposium on_ the 
chemical treatment of petroleum streams from crude through gaso 
lines to convert and/or remove impurities. 24 pages, May 1956 

Reprint R12 $0.75 


Catalytic Reforming—And Aromatics Recovery in the Refinery, by 
Virgil B. Guthrie and Robert L. Davidson; what it is and does, who's 
using or planning to use it, processes for reforming and aromatics 
recovery. 48 pages, August 1955 Reprint R3 $0.75 

Evaporation Losses—And their Control in Storage. by Willis A. Bussard; 
What evaporation is, storage conditions that affect it, equipment and 
other methods to reduce losses, estimating losses, selecting the right 
tank. 24 pages, July 1956 Reprint R2 $0.75 


Vaporization Equilibrium Constant and Activity Coefficient Charts, by 
K. A. Smith and R. B. Smith; for use in described conditions ranging 
up to the critical point of the system. 48 pages, December 1949 

Reprint RI $1.50 


PETROLEUM PROCESSING Data Sheets: 


Process Data Sheets are process descriptions with flow diagrams, process 


conditions, economics, etc. 3-page fold-out sheets—$.20 each, or any 
6 PDS or EDS sheets for $1.00: 

PDS 1, Ethylene Oxide R4 PDS 10, Ammonia—Kellogg R26 
PDS 2, Butadiene « Butenes R5 PDS 11, Pentafining R28 
PDS 3. L’Azote Ammonia R6 PDS 12, Process Reference—1954 R32 
PDS 4. Ethylene—Kellogg R9 PDS 13, Thermofor Catalytic 

PDS 5, Fluid Coking R10 Reforming R34 
PDS 6, Chemico Urea R16 PDS 14, Process Reference—1956 R37 
PDS 7, Ethylene—Stone & Webster R18 PDS 15, Ammonium Nitrate R39 
PDS 8&8, TCP—Socony Mobil R21 PDS 16, Chemico Nitric Acid R41 
PDS Process Reference—1947 R24 PDS 17, H.SO, Alkylation R44 


Engineering Data Sheets contain basic data and information on a variety 

of subjects. 2 pages—$.20 each, or any 6 EDS or PDS sheets for $1.00 

EDS 1, Pressure Fundamentals R7 

EDS 2, Temperature Fundamentals RII 

EDS 3, Fluid Flow Fundamentals R13 DS 11, Measuring Viscosity R33 

EDS 4, Flow Restrictions in Pipe Ri4 DS 12, Metals Glossary R35 
s 


EDS 9, Heat Fuel Comparison R27 
I 
I 
I 
EDS Tank Capacities—I R17 EDS 13, Plastics Glossary—<A-I R38 
I 
I 
| 


DS 10, Tank Capacities—Il R29 


EDS 6, Heat—and Its Transfer R19 DS 14, Plastics Glossary—M-Z R40 
EDS 7, Vapor Pressure R22 DS 15, Combustible Vapors R42 
EDS 8. Distillation Fundamentals R25 DS 16, Instrument Terminology R45 
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The Infracord is a low cost spectro 
photometer designed primarily for use 
by the laboratory organic chemist. It 





is about one third the price of many 





double-beam infrared instruments. In 
operation the instrument can analyze 
a material in about 15 minutes 







Operation of the analyzer is simple 





consisting of putting a piece of chart 





paper on a drum, inserting the sample 






cord will then record a permanent in- 
frared analysis of the material on 8'2 






x | l-in. notebook paper 





The spectrophotometer scans a spec 





Simplified spectrophotometer 


Gives lab results in 15 minutes 


and pushing a start button. The Infra- 


~ 


tral range from 2.5 to 15.0 microns 
Resolution is 0.5 microns at 10 mi- 
crons. Wavelength accuracy is 0.03 
microns throughout the rocksalt re- 
gion, and wavelength reproducibility 
is better than 0.01 microns 

Many of the standard Perkin-Elmer 
infrared accessories can be used with 
the Infracord. Recording paper is 
available in either transmission or ab- 
with space provided 
for complete notation of sample inden- 


sorbence units 


tification and operating conditions 
Perkin-Elmer Corp., Norwalk, Conn 
Circle No. 10 on Reply Card 













































Here is one answer to the prob 






lem of anchoring high pressure pipe 










buried in a concrete block with 









16 


Welding neck anchors pipeline 


lines—a welding neck forging that 
has no bolt holes and ts butt welded 


to the pipeline. [he forging may be 


sS TUBE -TURN 


WELOING NECK 
ANCHOR FORGING 





bearing plate to distribute the load 


Ihe forging is in the form of a 
double hubbed flange of straight taper, 


and 


is available in sizes to match any pipe 


s produced in any of the mate- 
rials customarily used for flanges. It 








dimension and permits 35,000 p 
minimum yield strength flange mat 
rial to be joined to higher yie 
strength pipe without overstress. 

Properly installed in an oil or g: 
pipeline—particularly at compress« 
stations, river crossings and valve an 
it will protect valve 
and other equipment from damage 
Fube Turns, Louisville, Ky. 

Circle No. 11 on Reply Card 


meter settings 










Instrument cases 


of fiber glass are now available 
for outdoor use or within corrosive 
atmospheres 

The new line of small-sized instru- 
ments mounted in plastic-impregnated 
fiber glass cases is called Series 1450 
Measurements with this series can in- 
clude temperatures from 400 to 
1000°F, pressure from 30 in Hg 
vacuum to 5,000 psi, and the instru- 
ments can accommodate 3 to 15, 3 to 
18, or 3 to 27 psi signals. 

All exposed parts are of fiber glass 
Polyvinyl chloride 
gaskets seal out moisture and dust 
Fischer & Porter Co., 951 Jacksonville 
Road, Hatboro, Pa 

Circle No. 12 on Reply Card 


or stainless steel 


Electrode holder 


has only nine parts and permits 


easy disassembly 


Ihe upper tong and hinge pin carry 


no current and the non-riveted pin Is 


insulated to prevent current jumping 
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What's new (continued) 


to the upper tong. The power cable 
is connected by a patented wedge con- 
nector that permits no drop in voltage. 
The slip-on insulator over the lower 
tong is held in place without screws 
or rivets but still may be changed in 
a few seconds. Martin Wells, Inc., 
5886 Compton Ave., Los Angeles 1, 
Calif 
Circle No. 13 on Reply Card 


CAM RING 


CAM 
CROSS 
PORTING 


BALANCED VANES 


Hydraulic pump 


for pressures up to 2000 psi uses 
balanced vanes for high efficiency 
Pumps in this “IT” series supply up 
to 100 gpm at speeds up to 1800 rpm 

The pump consists of a housing 
with an outlet connection, a bore for 
supporting the shaft bearing and as- 
sembly, and a larger bore which con- 
tains the floating pump catridge 

The pump may be mounted in any 
of tour positions. The suction port 
can be assembled in many positions 
with regard to the pressure delivery 
port. Denison Engineering Division, 
American Brake Shoe Co., 1186 Dub 
lin Road, Columbus 16, Ohio 

Circle No. 14 on Reply Card 


Equilibrium-flash sliderule 


enables engineers to make flash, 
bubble point and dew point calcula 
tions in less time than is now required 
by mathematical procedures 
Calculations may be started with 
any arbitrarily assumed value of the 
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Cut Perfect coenets 


fay & 


with >with the 
LLPA 


Gasket Cutter 


if you can draw circles with a compass 

you can cut perfect gaskets in seconds 

with this handy kit. Just set the blade for 

the desired thickness, set the pivot post at the desired diameter, and 
a smooth swing of the cutter gives you a clean, accurate gasket .. . 
from a 14 inch bolt hole to a 60 inch outside cut. Larger diameters 
can be cut with additional extension arms. 


The ALLPAX Gasket Cutter has 
become standard equipment in 
thousands of plants where expen- 
sive “down time” is kept at a mini- 
mum by cutting new gaskets when 
and where they are needed. Avail- 
able in five styles to cut maximum 
diameters of 12, 24, 36, 48, 60 inches. 


Gasket Cutter 
is packaged in this strong steel case 


Use the following Allpax gasket materials for your gasket requirements: 


400 —Compressed Asbestos Sheet 

500 —Superheat Compressed 
Asbestos Sheet 

600 —Vegetable Fiber Oil Proof Sheet 

700 —Red Rubber Sheet 

7 50 —Black Rubber Sheet 

800 —Diaphragm Sheet 

850 —Cloth-Inserted Sheet 


LLPA 


“The Packing that Packs All” 


LLPA 
packines 





SEND FOR OUR NEW CATALOG — TODAY! 


A complete line of packing, tools, gasket materials 
Distributors in principal cities 


THE ALLPAX COMPANY, INC. 


160 Jefferson Ave., Mamaroneck, N. Y. 
CANADIAN DISTRIBUTORS: Albion Asbestos Packings Ltd., Montreal 8, Quebec 


(To obtain more data on advertised products see page 150) 














| 
i} 


TITITITI ITT i) 


- 
‘ 
iy 








x 


oe, 
ZS 


a 














How a refinery 


cut storage tank cleaning costs 
by MORE than 75% 


PROBLEM: Find a low cost method of cleaning an 80,000 gallon 
petroleum storage tank. Previous manual cleaning 
method was slow, wasteful, making costs extremely high. 


SOLUTION: Utilizing standard equipment such as solution tank, 
pump, hose, piping and scaffolding (constructed from 
scrap) they set up a spray method using recommended 
Oakite solvent detergents. Entire installation con- 
structed from working drawing supplied by Oakite 
Technical Service Representative. 


RESULTS: By eliminating scrubbing, brushing and other manual 
cleaning methods, entire inside surface of storage tank 
was cleaned in only 12 hours. And at 1/4 of their 
former costs. 


SEE PAGE 19 of the information-packed hand- 
book, “What Petroleum Men Should Know to 
Simplify Cleaning,” for complete details of clean- 
ing and paint stripping storage tanks. This guide 
is loaded with facts that can help petroleum men 
realize greater savings in time and money on 
many maintenance cleaning operations. It's 
FREE on request. Write Oakite Products, 
Inc., 52-E Rector Street, New York 6, N. Y. 


spuizto INDUSTRiag Clany, 
etc! 


OAKITE 


“ar, ai® 
*/Ats - mernoos * ** 


Techaicol Service Representatives in Principal Cities of U.S. & Canede 


(lo obtain more data on advertised products see page 150) 
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per cent vaporization. Succeedi 
equilibrium flash trials can then 

quickly made until the final soluti 
is reached. Trial values to be assum 
are automatically derived from t 
discrepancies found as a result 

preceding trials. 

The new method was developed | 
the process engineering departme 
of The M. W. Kellogg Co. The co 
ventional half-graphical method 
flash calculation was found inad 
quate. Therefore, the new method w 
evolved and is exact to the desire 
accuracy, is capable of rapid perforn 
ance, and capable of indicating th 
direction of the next step. 

Qualified engineers who write o 
their company letterhead will be sen 
a complimentary sliderule plus direc 
tions for its use. Letters should b 
addressed to The M. W. Kellogg Co.. 
711 Third Ave., New York 17, N. ¥ 

Do not use Reply Card 


Impact wrench 


. is hand operated and delivers a 
torque up to 20 times that applied to 
the handle, thus permitting a single 
operator to tighten tension bolts up 
to 144 in. in diameter. 

The Swench has two drive exten 
sions, one for loosening and one for 
tightening. It uses standard sockets 
and operates like an ordinary ratchet 
wrench. As the handle is pulled, 
spring and rotor mechanism delivers 
hammer blows or impacts through the 
socket to the fastening. One impact 
is delivered for every 30° of move 
ment of the handle. 

Control of the force delivered by 
each impact is achieved by settings 
of an indicator on the head of the 
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INTENT CRAFTSMEN 


Quality craftsmanship is amply demonstrated by Graver skills with automatic aluminum 
welding equal to ASME X-ray standards. Graver’s advanced welding techniques are among 
the reasons Graver is called upon regularly to fabricate aluminum, alloys and carbon steel 
into a variety of shop-built and field-erected pressure vessels and storage tanks. It will pay 
you to inquire about how Graver craftsmanship and experience can be valuable to you, too. 


ALLOY DIVISION 


GRAVER TANK & MFG.C0.INC. 
O) EAST CHICAGO, INDIANA e@ NEW YORK @ PHILADELPHIA @ EDGE MOOR, DELAWARE 


saa PITTSBURGH © DETROIT © CHICAGO © TULSA © SAND SPRINGS, OKLAHOMA 
CENTURY OF CRAFTSMANSHIP HOUSTON © LOS ANGELES ©  FONTANA, CALIFORNIA © SAN FRANCISCO 
IN STEELS AND ALLOYS 
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Magnified by 
60,000 Diameters 


















The fibrous nature of Florida Fullers Earth, commercially available as 
Florex, reveals each unit consisting of about 2200 molecules in a bundle, 
providing ready selectivity in adsorption of color and contamination from 
organic and inorganic liquids and gases. 

Florex quality means specially processed fullers earth giving maximum 
surface area and adsorption efficiency. Florex is unequalled in high quality 
or low cost for processes involving the use of highly active clay for sweeten- 
ing light distillates, dehydration, desulfurization, and polymerization. 

Standard meshes from 2/4 to 200/up and our experienced adsorption 
specialists are available to help you solve complex laboratory or production 
problems. 
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HERE'S AN EASY WAY TO ORDER REPRINTS 


You can use the Reader's Service Card in this issue of 


PETROLEUM PROCESSING to order reprints. Here's how: 





@ Check the list of reprints on page 152. 





@ Circle the proper R" letter on the Reader's Service Card (Area ''C’’). 











@ Fill in your name and address—and send the card to us. 











We'll bill you with the reprints 


























What's new (continued) 





spring arbor. Any desired tension 
stress can be produced in a _ bo 
charts indicate proper settings a: 
number of impacts required to p 
duce a desired stress in various bol 

The Swench is available in thr 
models: Model 500 fits '2-in. soc 
ets; Model 750 fits %4-in. socket 
and Model 1000 is designed for 1-i 
sockets and for bolt sizes up to | 
in. Swenson Engineering, P.O. Bx 
43, Branford, Conn. 


Circle No. 15 on Reply Card 





Belt conveyor 


telescopes itself for storage or for 
following unloading operations from 
a trailer or box car. 

Each of the sections has a separate 
motor driving its belt. The conveyor 
itself is mobile and is also telescoped 
by motor. Conveyor sections may vary 
from 10 to 16 ft in length, while 
belts may be 10, 20 or 30 in. wide 
Loads up to 300 Ib per lineal ft are 
handled 

An elevating boom travels from the 
floor to a height of six feet. Differ- 
ences in level between loading dock 
and trailer bed are automatically 
taken care of by the pivotal action 
between sections. Wilkie Co., 5520 
Arch St., Philadelphia 39, Pa. 

Circle No. 16 on Reply Card 


Teflon product 


combines the strength and inert- 
ness of fiberglass with the resistance 
of Teflon 
Korda-Flex is resistant to chemicals 
and solvents, temperature extremes 
and has exceptionally good insulation 





(To obtain more data on advertised products see page 150) PETROLEUM PROCESSING, April, 1957 





7 


Here’s why you get 


IMPORTANT SAVINGS in 


vy first cost 

v installation 
operation 

¥ maintenance 


with the Series ‘‘SC’’ STANDARD BOILER 


These nine Foster Wheeler design features add up to sub- 
stantial savings in the cost of steam generation. Equally 
important is the extra dependability that’s built into every 
“SC” unit — the result of over 60 years of experience in 
the design and construction of large, high-pressure steam 
generators for leading central station power plants. 


Pre-engineered in all details and standardized for econ- 
omy, these FW standard steam generators are available for 
oil or gas firing, in capacities from 50,000 to 150,000 lb/hr, 
for pressures to 1500 psi and superheated steam tempera- 
tures to 950 F. For complete information, send for Bulletin 
B-55-4. Foster Wheeler Corporation, 165 Broadway, Neu 
York 6, N.Y. 


ISTER WHEELER 


W YORK e LONDON e PARIS e § CATHARINES, ONT 
~ 


‘N 


¥ 
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1. COMPLETELY WATER-COOLED WALLS 


All furnace walls are 
cooled by closely- 
spaced tubes, minimiz- 
ing setting mainte- 
nance and preventing 
excessive exit gas tem- 
peratures. 


2. EFFICIENT FIRING ARRANGEMENT 


Burner arrangement 
assures maximum rat- 
ing without overheat- 
ing furnace tubes. Rear 
wall is over 19 ft. from 
burner wall, permit- 
ting long, horizontal 
flame travel. 




















3. FULLY DRAINABLE SUPERHEATER 


A completely drainable 
superheater permits re- 
moval of all condensed 
water from the ele- 
ments before start-up. 


4. HIGH STEAM PURITY 


The normal drum in- 
ternals consist of chev- 
ron dryers and a dry 
box. Separators may 
be added which make 
possible a steam purity 
of 1PPM or less. 


9 


 ——_ 


5. UNRESTRICTED CIRCULATION 


Absence of headers 
provides free circula- 
tion through integral 
risers and downcom- 
ers, eliminating header 
handhole plates and 
gaskets. 


6. BOTTOM SUPPORTED UNIT 


The bottom-supported 
design fully utilizes 
the structural strength 
of the tubes and pro- 
vides low unit stresses 
in all members. 


[ 


7. PRESSURE-TIGHT CASING 


The all-weilded casing 
forms a rigid, pressure- 
tight unit that can be 
arranged for pressur- 
ized or balanced draft 
operation. 


+. ee 


8. MINIMUM REFRACTORY BAFFLING 


The wall separating fur- 
nace and boiler bank 
is the only refractory 
baffling used. It is com- 
pletely accessible from 
the furnace. 


° ~aveter 
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9. SIMPLE SOOT BLOWER ARRANGEMENT 


Soot blowers are sup- 
ported on the outer 
row of boiler-bank 
tubes, simplifying 
alignment and provid- 
ing easy access. 


(To obtain more data on advertised products see page 150) 



















24.830 successful 
installations ! 


EASTERN D-11 CENTRIFUGAL PUMP 


Why is the D-11 so successful among original equipment manufac- 
turers? Size and weight make it ideal. The D-11 is the smallest, close- 
coupled, single-stage centrifugal pump available with an induction 
type motor. Eighteen pounds of compact design (994” x 454%”) make 
it excel in industrial and process equipment, as well as laboratory 
service, and pilot plant operations. 


SPECIAL METALS 


A full selection of metals make the D-11 and other Eastern Centrif- 
ugal Pumps versatile performers. Available in 18-8 Type 303 and 
Type 316 Stainless Steel, Monel, Hastelloy “C”, Cast Iron and Bronze, 
Eastern Pumps range from Ysth to % H.P. with capacities up to 70 
G.P.M., pressures to 65 P.S.1. 


For complete specifications on all Eastern 
Centrifugal Pumps, request Bulletin ]120-F 


INDUSTRIES, INC. 


100 Skiff St., Hamden 14, Conn. 


162 (To obtain more data on advertised products see page 150) 





What's new (continued) 


characteristics. It also has high dime 
sional stability and mechanical strengt 

The material is available in tap 
sheet or roll forms. Thicknesses ava 
able are 0.003, 0.005, 0.010 ar 
0.015 inches. It can also be furnishe 
fabricated as belts, pads or oth 
shapes. The maximum width roll th 
can be furnished is 38-in. Chicag 
Gasket Co., 1271 W. North Ave 
Chicago 22, Ill 

Circle No. 17 on Reply Card 





Aluminum cased pump 


is self-priming and self-lubricat 

ing, and with a %4 hp unit weighs only 
62 Ib. 

This pump is available in three 


ratings: 42, 94, and | hp. Suction and 
discharge opening may be | or I! 





in. Both motor driven and engine driv 
en units will soon be available up to 
6-in. pipe size. Dual discharge open 
ings are available for piping flexi 
bility. Worthington Corp., Harrison 
N. J. 

Circle No. 18 on Reply Card 











Portable tester 


uses air for calibration of any 
pressure measuring device. There 1s 
no friction on the weighted piston 


assuring extreme accuracy 





Pressure calibre'ion is achieved by 
balancing controliavble air pressure 
against the force of the weighted pis 
ton. When the piston is lifted and 
held in a suspended position by ai! 
pressure, this same pressure may be 
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There’s no production line for 
plant construction 


There's nothing routine about this business of building petroleum 


refineries, chemical plants, and petrochemical plants. Every construc- 
tion project is a different problem, a fresh challenge, an opportunity 
for new accomplishments. That's why we've assembled here at 


Procon an engineering and construction staff with the broad experi- 





ence, the technical know-how, and the creative enthusiasm to meet 
and master any construction problem to your better-than-ordinary 


satisfaction. If you are in a building mood, Procon can help you! 


1111 MT. PROSPECT ROAD. DES PLAINES. ILLINOIS, U.S.A 





PROCON (CANADA) LIMITED, TORONTO 18. ONTARIO 
PROCON (GREAT BRITAIN) LIMITED, LONDON. W. cc 2 
PROCON INTERNATIONAL S.A., SANTIAGO DE CUBA 


WORLD-WIDE CONSTRUCTION FOR THE PETROLEUM, PETROCHEMICAL, AND CHEMICAL INDUSTRIES 
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Can be cleaned with soap and water or with min- 
eral spirits or kerosene. 

Highly resistant to abrasion and outdoor weath- 
ering. 

Can be applied over hard asphalt coatings and 
sealers without bleeding; (soft or oily asphalts 
may cause discoloration). Withstands fumes and 
occasional spillage of dilute acids, alkalies and 
other chemicals. 

Colors other than those listed below can be 
made on the job by the use of Foster tinting bases 


or at the Foster plant on special order. 


Which Color Will You Use? 
Write for illustrated brochure 


BENJAMIN foster COMPANY 


4635 W. Girard Avenue PHILADELPHIA 31, PA. 













Need Engineers for Your Refinery . . . . Petrochemical Plant? 
A quick solution to this problem can be obtained through an employ- 
ment advertisement in our CLASSIFIED advertising section. 

Petroluem Processing serves the refining and petrochemical industries 
and is the number 1 publication in readership, circulation, editorial 
service and advertising value. 

Your employment advertisement will be read by just the type of men 
you need . . . Waste circulation is avoided. 


Classified Advertising Division 


PETROLEUM PROCESSING 
330 West 42nd Street New York 36, New York 
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fed simultaneously to the device beins 
tested. Friction between the cylinde 
and the piston is dispelled by actuat 
ing a motor-clutch assembly, whict 
starts the piston rotating 

The glass cover is used either as ¢ 
dust cover for gage-type calibrations 
or as a seal to the case and unit when 
checking for absolute pressures by 
evacuating the air. This permits it to 
be used directly for calibrating an 
“absolute” type transducer. Once the 
glass chamber has been evacuated, the 
weights are referenced essentially to 
absolute zero pressure rather than am- 
bient pressure. Consolidated Electro- 
dynamics Corp., 300 N. Sierra Madre 
Villa, Pasadena, Calit 

Circle No. 19 on Reply Card 


Oxygen detector 


. finds 2 ppm of oxygen in hydro- 
gen despite the presence of up to 3 
per cent carbon monoxide. 

In this indicator, the gas being 
tested passes continuously over a cata- 
lyst which causes any oxygen present 
to combine with hydrogen. The in- 
crease in temperature caused by this 
reaction is measured by a sensitive 
thermopile. The thermopile’s output 
EMF is indicated and recorded by a 
potentiometer, or it can be fed into 
an automatic controller. 


The gas tested is measured continu- 
ously by a rotameter and passed 
through a coil in a liquid bath to 
stabilize its temperature. Baker & Co., 
Instrument Division, 205 Grant Ave.. 
East Newark, N. J 

Circle No. 20 on Reply Card 





Tube expander 


controls torque by the setting of 

a dial. Regardless of tube-sheet hole 

Variation, joint tightness is always 
uniform 

The Model C Torg-Air-Matic uses 

a dial for controlling precise boiler 

tube rolling. When set at the desired 

foot-pounds, ‘the air-driven expander 

control automatically stops the rota- 


PETROLEUM PROCESSING, April 1957 





























NOW...IN STOCK...NOT SPECIALS 


IDWJEST REDUCING ELBows 


uP To 30” 








Your demand for Midwest Reducing Elbows 
has dictated our decision to make them 
STOCK items in all pipe sizes to 30” OD 
and all reductions to one-half the nominal 
pipe size. We now have a modest stock 
of practically all sizes in standard and 
extra heavy weight, and this stock is being 
added to as rapidly as possible. 

Midwest Reducing Elbows are also made 
as “specials” in heavy wall and/or any 
weldable alloy. The fact that our raw 
material is plate instead of tubing greatly 
increases our range of wall thicknesses and 
types of materials .. . it also improves the 
delivery. 

Note the significant advantages of Mid- 
west Reducing Elbows listed below. For 
further information, get in touch with the 
nearest Midwest Distributor or write us for 
Catalog 54. 





va THESE ADVANTAGES OF MIDWEST REDUCING ELBOWS 


~ "4 Save more than 3 of the welding required by STANDARD ELBOW -F REDUCER 






standard elbows and reducers. v orm 
oe “ul nN 
ee Y. Reduce turbulance and pressure drop because of y" ; . 
gradual taper. ' 1" 
' rT 
ee . Fit into smaller space than straight elbows and . bs 
reducers. / 


“* . Greater piping design opportunities . . . easily 
adaptable for making special reducing fittings such 
as “bull-head” tees and back-outlet elbows. 


MIDWEST 
REDUCING 


. « & . Available from stock in sizes to 30” OD. (Heavy ELBOW 
walls and alloys on special order.) 


. - Improve appearance of piping. 


MIDWEST PIPING COMPANY, INC. 


Main Office: 1450 South Second St., St. Louis 4, Mo. 
PLANTS: ST. LOUIS, CLIFTON, N. J. and LOS ANGELES 








SALES OFFICES: — MIAMI 34—2103 LE JEUNE RD 
ASHEVILLE (BOX 446, SKYLAND, N.C.) CLEVELAND 14—616 ST. CLAIR AVE NEW YORK 7 CHURCH ST 
BOSTON 27—426 FIRST ST HOUSTON 2—1213 CAPITOL AVE ONEIDA, N.Y 282 NORTH MAIN ST 
CHICAGO 3—79 WEST MONROE ST LOS ANGELES 33—520 ANDERSON ST SAN FRANCISCO 11—420 MARKET ST 


STOCKING DISTRIBUTORS IN PRINCIPAL CITIES 


7662 












Look no further than 
AIRETOOL for depend- 
able, cost-saving tube 
maintenance equipment. 
Precision made Airetool 
tube cutters, cleaners, ex- 
panders, accessory and 
specialty tools meet every 
tube maintenance need. 
Save time and money on 
every job. 


NEW ... AIRETOOL Internal Tube 
Cutter. New single-stage, air-driven 
motor is designed and built by AIRE- 
TOOL. Quickly, inexpensively re- 
moves damaged 
° or leaky con- 
denser tubes. Optional 
electric motor for use 
where air supply is not 

available. 








—— eee 


AIRETOOL outside mounted con- 
denser tube cleaner. Lightweight, 
easy - to- use one - man cleaner. 
Cleans completely plugged tubes 
up to 1”. Has high-speed, muffled 
air-motor, built-in flushing sys- 
tem, quick shut-off valve. 


jf 
©, 
. x AIRETOOL Automatic Tube 





‘ Expansion Control. . . auto- 
matically, accurately rolls 
tube joints to proper tight- 
ness. Portable unit goes right 
to job site. 








AIRETOOL Tube Removal 
Tools are great for retubing 

1 rgy a bundle. Quickly and effi- 
ny | R I i () Q) L ciently remove tubes and 
CS tube stubs from condenser 
tube sheets. 


MANUFACTURING COMPANY 


SPRINGFIELD, OHIO 









Write for illustrated 
enn ~h egas Ths A dry literature on condenser 
Houston, Baton Rouge tube maintenance tools. 


> +e 
REPRESENTATIVES | 411 principal cities of U.S.A., Canada, Mexico, South Ask for Bulletin #59. 
" England Furope Puerto Rico, Italy Japan and Hawaii 
r PEAN I ANT v lings The Nethe ands 
ANADTAN LANT B tf oO | 
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What's new (continued) 


tion of the expander. The operat 
does not have to depend on expande 
resistance, motor sound, or “feel” | 
determine correct expansion. Eve 
untrained personnel can use it. 

The Model C is designed for boile 
tube rolling in sizes from 1- to 2! 
in. O.D. It produces 75-ft-lb of torque 
powerful enough to roll 3-in. #1( 
gage tubes in a %-in. thick sheet. | 
is a completely integrated one-piec 
device with an air hose as the onl 
external connection. Thomas C. Wil 
son, Inc., 21 44th Ave., Long Islan 
City, N. Y 


Circle No. 21 on Reply Card 





Cooling unit 


. reduces temperature and humidity 
in tanks and vessels during cleanout 
or repairs. 

The Ready Cool units range in 
sizes from 20 to 60 ton capacities 
Cooling is by ice and requires low 
operating costs. The 60-ton unit is 
15 ft long and portable. Reducing 
temperature and humidity within 
tanks with these units will reduce the 
working hazards, as well as the time 
required for repair or maintenance 
South House, Inc., 2301 American 
Bank Building, New Orleans, La 

Circle No. 22 on Reply Card 


Free trade literature 


Steam turbopump 


. a combination of a steam turbine 
drive and a centrifugal pump: Bulletin 
/30 describes the construction and 
operation of this single stage high 
pressure pumping unit for boiler feed 
service. These units are capable of de- 
livering up to 1400 gpm of feed water 
against feed pressures to 1800 psig, 
with steam to 1500 psig and total tem- 
peratures to 950°F and exhaust pres- 
sures to 300 psig. Pacific Pumps Inc., 
Huntington Park, Calif 

Circle No. 23 on Reply Card 


Lubricants 


for plug valves: Bulletin V-220 
Rey-1 provides detailed lubricant se 
lection data and includes information 
about 80 new lubricants. Included in 
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ELECTRONICS and 
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Notice the ear phones on his head. He is 
in constant voice communication with the 
gunnite operator—receives instructions 
so that exactly the right proportions of 
water and dry castable are used. Result: 
longer refractory life in refinery vessel 
installations. 











] 














a : 
L 
As he “‘guns’’ the castable-water mixture 
onto the retaining mesh, the operator 
talks to the man governing the mix—tell- 
ing him when the mixture is coming in too 
wet or too dry. Prior to walky-talky com- 


munication, hand signals were given from 
hundreds of feet away. 

















Off-stream time hinges upon the durability of the equipment in the refinery. That’s 
why Bigelow-Liptak has concentrated so much upon improvement of castable appli- 
cation to refinery vessels. As a result, you’ll find B-L installations are hanging up 
record after record for long life and consequently helping to reduce the per-barrel 
cost of refined products. Remember that Bigelow supplies a complete one-source 


service to refineries: engineering, materials and erection. Better investigate today! 


BIGELOW-LIPTAK /o:poration 





13300 PURITAN ein. DETROIT 27, MICHIGAN 
UNIT-SUSPENDED WALLS AND ARCHES 
Iu Canada: BIGELOW-LIPTAK OF CANADA, L1D., Zorente, Ontarco 


ATLANTA @ BOSTON e BUFFALO e CHICAGO © CLEVELAND © DENVER © HOUSTON © KANSAS CITY, MO. ¢ LOS ANGELES ¢ MIAMI 
e@ MINNEAPOLIS ¢ NEW YORK © PHILADELPHIA @ PITTSBURGH © PORTLAND, ORE. e ST. LOUIS © ST. PAUL © SALT LAKE CITY e 
SAN FRANCISCO e SEATTLE © TULSA @ MONTREAL e SAULT STE. MARIE, ONT. © VANCOUVER © WINNIPEG 
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=| TRIANGLE BRAND 

COPPER SULPHATE 
{[ the Superior Reagent or Sweetening 


Sweetening in oil refining and processing demands a 
Superior reagent either in the dry form or in aqueous 
solutions. Triangle Brand Copper Sulphate is versatile 
and is effective in partly desulphurizing oil, or remov- 
ing mercaptans, other sulphur compounds, malodorous 
and resinous substances from cracked distillates. 


















Triangle Brand Copper Sulphate, 99% pure, will be 
your reagent of choice once you use it! 


iC us Pal oF 


CHEMICALS 


PHELPS DODGE REFINING CORPORATION 


eielem 7 ia a O72 i), a ee a le oe oe, Poe 
5310 West 66th Street, Chicago 38, Ill. 


> 


~y oy ———- . 
a 


A ten. F 2 _ 








Are You Moving? 


Please let us know as soon as you can so we can change your subscrip- 
tion stencil addressing plate. Be sure to send us 
(1) Your old address (including company connection) 
(2) Your new address (including company connection) 


(3) The date the change becomes effective 


PETROLEUM PROCESSING—Subscription Department 
330 West 42nd Street—New York 36, N. Y. 
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the bulletin is information on 
functions of lubricants, types whi 
are available, temperature ranges, a 
tips on adding lubricants to pl 
valves. Rockwell Manufacturing ¢ 
Pittsburgh 8, Pa 

Circle No. 24 on Reply Card 


Vertical turbine pumps 


. for booster service, fire protectio: 
cooling, transfer and general service 
Bulletin 1100 includes easy-to-us 
tables for determining horsepowe 
capacity and head for vertical pump: 
Also in the bulletin are sectiona 
views, material specifications an 
photos of installations. Layne & Bow 
ler Pump Co., 2943 S. Vail Ave., Lo 
Angeles 22, Calif. 

Circle No. 25 on Reply Card 


Vacuum conveying 


fittings and tubing: Bulletin No 
V-157 is a compact catalog of types 
and sizes of standard fittings used on 
vacuum systems and conveying lines 
carrying liquids, gases OF air-borne 
solids. H-P Products, Inc., Louisville 
Ohio 

Circle No. 26 on Reply Card 


Waste treatment 


and the equipment needed: Bul- 
letin 80, Products and Processes, is a 
32-page booklet dealing with water 
and waste treatment. Described and 
cross-referenced is information on mu- 
nicipal, industrial, sewage and indus- 
trial waste treating equinment. Infilco 
Inc., Tucson, Arizona 

Circle No. 27 on Reply Card 


Maintenance symposium 


is a collection of seven pertinent 
articles on maintenance: The Main- 
tenance of Plants and Facilities in- 
cludes four articles previously pub- 
lished by Carl F. Braun on the impor- 
tance of good maintenance equipment 
and program. The other articles de- 
scribe layout and tooling of mainte- 
nance shops, how Esso modernized 
their Baton Rouge refinery, and the 
suggestions of three Ethyl men for 
the maintenance of chemical plants. 
Copies of this symposium are avail- 
able from C. F. Braun & Co., Alham- 
bra, Calif 

Circle No. 28 on Reply Card 


Automation 


of water treatment plants: Tech- 
nical Reprint T-148 discusses the 
methods which have been used suc- 
cesfully in the automation of boiler 
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IT PAYS TO LOOK BEHIND THE PRICE TAG WHEN YOU SPECIFY 


RAR rete pe we 


OR BUY STEAM TRAPSe THE PRICE OF ARMSTRONG STEAM TRAPS | 


LARGEST VOLUME OF TRAP BUSINESS OF ANY MANUFACTURERe THEY 


ARE A REAL BARGAIN IN TERMS OF QUALITYs CAPACITY AND 


DEPENDABILITYe NO OTHER TRAPS HAVE EVER ESTABLISHED SO 


ENVIABLE A RECORD FOR LONG SERVICE WITh LOW MAINTE NANCE 
EXPENSEe APPARENT SAVINGS IN PURCHASE OF "CHEAP" TRAPS 
MIGHT BE EATEN UP QUICKLY IW HIGH MAINTENANCE COSTS, 
STEAM WASTE OR RE DUCE D OPERATING EFFICIENCY OF STEAM LINES 
_OR EQUI PMENTe MANY PLANTS THAT HAVE KE PT ACCURATE RECORDS 
HAVE STANDARDIZED 100 PERCENT ON ARMSTRONGSe WRITE FOR 


CATALOG Je ARMSTRONG MACHINE WORKSs 8262 MAPLE STREET, 
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OXYGEN 


key to modern industrial processes 


Control it with... 


OXYGEN ANALYZERS! 


Oxygen is one of the most impor- 
tant factors found in modern chem- 
ical and industrial processes. Whether 
to minimize product oxidation (pre- 
pared atmospheres, air infiltration, 
etc.) ... or to insure adequate oxygen 
for efficient combustion (boilers, 
kilns, etc.)...or to control oxygen 
for proper process operations (am- 
monia, acetylene, air fractionation, 
etc.) oxygen control has become too 
important in today’s operations for any 


These instruments 

otter many unique advantages... 

SELECTIVITY: Highly sensitive to oxygen. Effects of 

gases other than oxygen are negligible 

HIGH ACCURACY: 1% of full scale (Example: +0.05% 

Oz on range 0-5% 0; 

MANY RANGES: Full scale ranges from 0-1000 ppm or 

up to 0-100% O2 available. Combustion ranges 0-5, 

0-10, 0-15% O2 supplied with 0-25% O2 check range 

Multi-range instruments available 

RAPID RESPONSE: Standard Analyzers —95% response 

n less than 1 minute. Special Units—95% response 

in 7 seconds! 

USE ANY RECORDER: Millivolt output for potentiom 

eters; current output for miniature electronic recorders 

and galvonometers; air output for pneumatic receivers 

and ntr systems 

PACKAGE UNITS: Analyzers and controls may be built 

e with sampling components wired, piped, 
or installation as a single unit 

SAMPLING SYSTEMS: Complete standard systems 
mponent package or portable units are available 

OTHER ADVANTAGES: Instruments may be mounted in 

exe n-proof cases, mounted indoors or outdoors, 

in portable panels, and have other desired features 


Send for helpful free 

literature which describes 
Arnold O. Beckman instruments 
in detail. When writing, 

outline your particular 
application—we'll gladly supply 
specific information 


or Data File 20J-47 


profit-minded executive to overlook. 

And because they are the only instru- 
ments that measure oxygen content 
directly, accurately and conveniently, 
Arnold O. Beckman Oxygen Analyzers 
have become the leading instruments 
for modern oxygen control in a wide 
range of applications—from catalytic 
refineries to cement kilns—from power 
plants to personnel protection. 

These instruments (and systems) can 
be built to meet your individual needs. 








Model F3: Ranges of 0-1%, 0-5%, 
0-10%, and higher. Meter on door 
for convenient readings at sampling 
point 


Model G2: Full scale ranges 0-0.1%, 
0-0.5%, and others for low O02 con 
tent. Ranges 90-100%, 95-100% Oz 
for high O2 content 











The above are but two of the complete line of 
Arnold 0. Beckman Oxygen Analyzers available 
for every requirement 


Cold, 0. Gockmanz> 


ANALYZERS 
Profit Builders for Industry 
1020 Mission Street 


South Pasadena, California 


(To obtain more data on advertised products see page 150) 


What's new (continued) 


feedwater and process water treat- 
ment plants. Equipment and processes 
are analyzed by groups—mechanical, 
chemical and ion exchange. The con 
trol systems required for each type are 
analyzed. Graver Water Conditioning 
Co., 216 West 14th St., New York 11, 
N. Y 
Circle No. 29 on Reply Card 


Stainless steel 


and its fabrication: Form Ad\ 
590a is a 40-page manual on the ap- 
proved techniques for fabricating 
stainless steels. Included are sections 
on cold forming, machining, anneal- 
ling, painting and methods of protect- 
ing the material during handling. Also 
included are charts of stainless steel 
properties for both the 300 and 400 
series. Advertising Division, Republic 
Steel Corp., 3100 East 45th St., Cleve 
land 27, Ohio 

Circle No. 30 on Reply Card 


Synthetic paraffin 


imported from South Africa: Par 
aflint, A Unique Synthetic Wax, de- 
scribes an exceptionally hard, high 
melting point hydrocarbon wax made 
from coal by the Fischer-Tropsch 
process. This wax is a mixture of sat- 
urated, straight chain paraffin hydro- 
carbons, having an average molecular 
weight of 750. It melts at 214°F (as 
compared to 150°F for conventional 
paraffin) and has crystalline structure 
like petroleum microcrystalline waxes 
It can be used as a petroleum wax 
modifier, in plastic and rubber com- 
pounding or as a chemical raw ma- 
terial. It is distributed in the U. S. by 
Moore & Munger, 33 Rector St., New 
York 6, N. Y 

Circle No. 31 on Reply Card 


Valve guide 


will aid in the selection of a Lu- 
kenheimer valve for a specific job 
Circular No. 555 is a thumb-indexed 
catalog of various types of valves, 
listed by pressure ratings or by func- 
tion. Included are illustrations of each 
of this manufacturer's valves, as well 
as an ordering description and size 
range for each. Lukenheimer Co., 
Cincinnati 14, Ohio 

Circle No. 32 on Reply Card 


Stainless tubing 


for elevated temperatures of cor 
rosive use: Alloy Sales Letter No. 286 
offers up-to-date information on Cro- 
loy 25-12 (Type 3098S), including 
chemical composition, mechanical 
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UNDISPLAYED RATE 

$1.50 a line. Minimum 3 lines. To figure ad 
vance poyment count 5 overage words as a 
line. (see 4 on Box Numbers.) 


Y 


POSITION WANTED. Undisplayed 


rate 


is 


CLASSIFIED 


INFORMATION 


BOX NUMBERS count one additional line in 
undisplayed ads 

DISCOUNT OF 10% if full payment is made 
in advance for four consecutive insertions of 
undisplayed ads (not including proposals) 


DISPLAYED RATE 
The advertising rate is $13.50 per inch for 
Equipment and Business Opportunity advertis- 
ing appearing on other than a contract basis 


Contract rates quoted on request 


one half of above rate, payable in advance 


PROPOSALS, $1.50 a line an insertion 


Send NEW 


ADVERTISEMENT 


AN ADVERTISING INCH is 
inch vertically on one 
30 inches—to a page 


to Classified Advertising 


column 


measured 
3 colum 


Division, 


7, 
8 
Rg 


Employment advertising rate is $13.50 per 


nch and is subject to Agency Commission 


PETROLEUM PROCESSING, 


P.O 


Box 12, 


we Wa 


36, 


N. 


Y 


SECTION CLOSES 


April 25th for the 


May issue 


| 


| 








CHEMICAL 
and 
MECHANICAL 


ENGINEERS 


A large and expanding inter- 
national petroleum company 
has openings for several Chem- 
ical and Mechanical Engineers 
with outstanding ability. This 
is a challenging opportunity to 
share the responsibility of co- 
ordinating international refin- 
ing operations. Excellent ad- 
vancement opportunities for 
applicants with a minimum of 
3 years petroleum or chemical 
industry experience. Immedi- 
ate assignment to our Far East 
refineries or to our White 
Plains Headquarters with an 
eventual overseas assignment. 
Salary commensurate with ex- 
perience, liberal annuity, in- 
surance, hospitalization and 
savings plans. Will pay mov- 
ing and transportation ex- 
pense. Please send background 
and experience resume to: 


Dennis V. Ward 
STANDARD-VACUUM OIL COMPANY 
P. O. Box 1000 
White Plains, N. Y. 








REFINERY ENGINEER 


Process engineering position with large inde- 
pendent company operating in Mid-Continent 
area. One to five years experience desired 
State qualifications and give salary requirements. 


TALL OIL FROM TREES 


Sounds improbable but it’s not. Tall oil from trees is an important 
pulp and paper by-product. It’s distilled from pine sap in our spanking 


new $1,500,000 refinery into a prod 
linoleum production. 


uct useful in paint, varnish, soap and 


To help us find new uses for tall oil and new ways to make it, we 


need a 


PRODUCT 


DEVELOPMENT 


ENGINEER, preferably a 


Chemical Engineer, with two or three years experience in oil refining. 


We're also looking for a CO 


to three years of refinery experience 


in new or improved tall oil produ 


MMERCIAL ANALYST, with two 
, to evaluate investment opportunities 
cts. We need a man who is able to 


report effectively (both orally and in writing) the results of his analyses. 


If “Yankee” winters leave you 


cold (life in our Carolina low country 


is delightful year round) and you'd like to progress with a company 


currently investing $100,000,000 in 
replies will be kept in confidence) 


Personne 


plant expansion, send a resume (your 
to: 


| Manager 


West Virginia Pulp & Paper Company 
Charleston, South Carolina 











STEEL PIPE & TUBING 


* Chrome Moly . Carbon Moly . Heavy Wails 
* Carbon Steel + Stainless + Large 


Widest Range of Sizes & Specs in the U.S 
WRITE FOR STOCK LIST 


MIDCONTINENT TUBE SERVICE, INC. 


2308 Oakton St., Evanston, tll DA 8-4030 


ENGINEERS 


Come South 








FRANCIS( 


Major Oil Company has openings for 
Mechanical, Electrical, Chemical, and Civil 
Engineers in several phases of refinery en- 
gineering and process engineering, and 


for chemists in research and analytical. 


Cooperative Refinery Association 
Box 7305, Kansas City 16, Missouri 








process 


4625 Roanoke 


PROCESS ENGINEERS 


taff ¢ 
refinery 


sitior for men with 
natural gas or Petro 
lesign end complete 


to Manager 


J. F. PRITCHARD G CO. 
Kansas City, Mo. 


experience 
Chemical 
re and 


f Per 


sume 


lary requirements nnel 











Need Engineers for Your Refinery 


A quick solution to this problem can be 
obtained through an employment adver- 
tisement 


.... Petrochemical Plant? 


in our CLASSIFIED advertis- 


ng section, 
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Locations near New Orleans; 


expected 


P.O. Box 401 
Texas City, Texas 





South Ar- 
kansas; near Williamsburg, Virginia; and 
near Galveston-Houston, in booming indus- 
trial areas where climates and natural ad 
vantages make living more enjoyable for all 
the family. Attractive salaries and benefit 
programs. 0-10 years’ experience. In reply 


give age, education, experience, and salary 


Director of Industrial Relations 


American Oil Company 














HOW ! pump users: 


oh Would you like to have 
your Process Pumps pre-tested 
under service conditions? 


¥%& Dean Brothers modern test circuit is a 
closed, recirculation system as are many 
process systems. This arrangement permits simulation of process 
conditions for proving pump performance. Modern instruments pro- 
duce reliable data on head, capacity, NPSH and efficiency. 

Dean Brothers standard centrifugal process pumps are tested on 
the same system used to provide reliable research information. 





The Best is 






O DISCHARGE 
S SUCTION LINE 
tes 


CALIBRATED FLOW 
INDICATING MANOMETERS 


of 


A Schematic Flow Diagram of Dean Brothers Test Floor—a closed system 
with connections to surge tank for vacuum, air pressure and steam heat. 





ow © ™ “a 
ete ; DISCHARGE LINE 
SUCTION LINE 


—_ CALIBRATED BOURDON 
“-;_— 4 TUBE DISCHARGE 
| PRESSURE GAGES 


CALIBRATED SUCTION 
PRESSURE MANOMETERS 


] 











A Schematic Diagram showing pump installed for test. 


WRITE FOR SPECIFIC APPLICATION OF OUR 
TEST EQUIPMENT TO YOUR REQUIREMENTS 


[Jean Bromens Pumps We. 


EST. 1869 


323 West 10th St., Indianapolis 7, Ind. 





(lo obtain more data on advertised products see page 150) 



















What's new (continued) 


properties, structural stability, corro- 
sion resistance and suggested applica- 
tions. A table showing price compar- 
ison of this alloy with other stainless 
steels is included. Tubular Products 
Division, Babcock & Wilcox Co., 
Beaver Falls, Pa 
Circle No. 33 on Reply Card 


Mist eliminators 


for process vessels: Schuylernit 
Entrainment Manual is a 16-page bul- 
letin which explains and offers a solu- 
tion to the many liquid entrainment 
problems encountered in scrubbers, 
absorbers, evaporators, knock-out 
drums, cracking towers and distillation 
equipment. Schuyler Manufacturing 
Corp., 86 Porete Ave., North Arling- 
ton, N. J. 

Circle No. 34 on Reply Card 


Industrial mixers 


. with counter-rotating impellers that 
shear and disperse liquids or solids 
with liquids: Form 564 illustrates the 
size range, applications, specifications 
and exclusive features of the Shear- 
Flow mixers. Gabb Special Products 
Inc., Windsor Locks, Conn. 

Circle No. 35 on Reply Card 


Vibratory movement 


. . . Of granular material: Peterson 
Vibrolators For Industrial Applica- 
tion is a 36-page catalog of equipment 
used for this kind of material han- 
dling. Described and pictured in detail 
is the action of the all-directional, 
high-speed vibrator which transports 
granular matter by harmonics set up 
by circular action. In-plant photo- 
graphs of different models are in- 
cluded. Martin Engineering Co., Ne- 
ponset, Ill 
Circle No. 36 on Reply Card 


Instrument standard 


... for the Temperature-emf Relation 
for lron-Constantan Thermocouples: 
Standard RC 9-11-56 was adopted by 
the Scientific Apparatus Makers As- 
soc. in November, 1956, to eliminate 
misunderstandings between the pur- 
chaser and manufacturer of instru- 
ments on this subject. Copies of the 
Standard may be obtained from 
Hampton M. Auld, Executive Secre- 
tary, SAMA, 522 Fifth Ave., New 
York 36, N. Y 
Circle No. 37 on Reply Card 


Spectrochemical analysis 


and its fundamentals: the title of 
a 28-page brochure which outlines 
the methods, instruments and acces- 
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exhaustive tests prove: 





YEARS 
FROM TODAY 


TUBESEALS: NOW IN FLOATING ROOF 
TANKS WILL OPERATE AS EFFICIENTLY 
AS THEY DO TODAY! 


WE DOUBT this can be claimed 
for any other floating roof seail 


To determine the efficient life-expectancy of the Ham- 
mond Tubeseal in service, tests were made under the 
worst possible conditions to which a floating roof seal 
can be subjected. The Tubeseal was moved across very 
rough rivet heads, erection burrs and abrasive weld 
surfaces, for a total travel of 70,000 feet. This is equiv- 
alent to a normal wear of more than 36 years in actual 
service. Moreover, as the tests were run dry, there was 
the added disadvantage of the absence of lubricating 
effect normally created by wetted surfaces. Upon com- 
pletion of these rigorous tests, the scuff band had only 
worn through the ribs and had barely penetrated 
through the material, leaving two-thirds of the stock 
intact; proof that the Tubeseal is unimpaired after 
traveling 70,000 feet. 


The 36 year life-expectancy of a Hammond Tubeseal 
assumes no mechanical accident and is arrived at in the 
following manner: Each year a floating roof, in normal 
service, makes about 48 trips to and from top and bot- 
tom of tank. The roof of a 40 foot tank, therefore, will 
travel 1920 feet per year. Assuming 1920 feet of travel 
per year (based upon full depth of travel) and applying 
our accelerated wear test, the Tubeseal will be service- 
able for at least 36 years 5'% months. 


THE HAMMOND TUBESEAL 
is the most efficient and positive seal known. 


ua_ TANK SHELL 
no moving parts WEATHER SHIELD 
no mechanical maintenance d FLOATING ROOF 
climate proo A 
proof |=, 


non-corrodible 


~~ SCUFF BAN 


can operate to bottom of tank 
or above the 
pas — TUBESEAL 
no vapor space below the seal 
entire circumference has tight , ; NO VAPOR 
seal under pressure at all times 


longer working life expectancy 


WARREN and BRISTOL, PA. + PROVO, UTAH » CASPER, WYO. * BIRMINGHAM, ALA. 


al Sales Offices: 
—) BOSTON 10, MASS. - NEW YORK 20, N.Y. + CINCINNATI 2, OHIO - CHICAGO 3, ILL. - WARREN, PA. 
t BRISTOL, PA. + ARLINGTON, VA. GREENVILLE, S. C. + BIRMINGHAM, ALA. + SAGINAW, MICH. 
a SAPULPA, OKLA. + PROVO, UTAH - CASPER, WYO. - LOS ANGELES 57, CALIF. - HAVANA - MEXICO CITY 
, “TIPSA,”” BUENOS AIRES - CAIRO, EGYPT + PORT-AU-PRINCE, HAITI + LIMA, PERU 


Licensees: CALIFORNIA, CANADA, ENGLAND, BELGIUM, GERMANY, ITALY, FRANCE, JAPAN 


s 
“Ficient any postive ° 








(lo obtain more data 


THE YUBESBEAL TEST: 
ED ee 70,000 feet 
travel over vertical weld ....,....... 46,400 feet 

(on same line) 
Horizontal welded seam crossed .. 21,200 times 
Flat head rivets crossed ................ 63,600 times 


CONDITION OF TUBESEAL AFTER TEST Scuff 
band had worn through ribs and had barely 
penetrated into the main material, leaving 43 
of stock intact. 


Tests were conducted dry with no aid of lubri- 
cant normally resulting from stored product. 


Photos show projections used for test. Included 
are 16”o0f 4” horizontal weld—24” of sharp, 
irregular vertical weld—2 erection burrs—3 34” 
flat head rivets and 2 34” cone head rivets. 


bem tele], Bite), ms ye) i 
NO EVAPORATION 
bem ete). ii iek-iie), | 


*patented 


lvertised products see page 150) 





Write for bulletin TS 

























reodorize petroleum malodors 


with 


Make olfactorily acceptable 
petroleum products! 


Producers of petroleum products and of 









petro-chemicals — by adding a selected 
ALAMASK reodorant — can improve odor 
characteristics of such materials. A specific 
ALAMASK is available to achieve adequate 
reodorization of a variety of petroleum 


products. 


FOR REODORIZATION OF: 


FUEL OILS yon ins) 
KEROSENE 

DIESEL OILS 

CUTTING OILS and SPECIALTIES 
many other petroleum products 


Gain olfactory relief with an ALAMASK. 


Write, wire or phone for specific informa- 
tion. Our Engineering Section provides 
complete technical guidance. 


INC. 


60 East 56th Street, New York 22, N. Y. 

Philadelphia + Cincinnati « Chicago « Los Angeles 

Canada: Naugatuck, Montreal « Cuba: Luis Felipe, 
Havana « Mexico: Commerciale Reka, Mexico City 












IMPROVE YOUR DRAFTING 


Now available in reprint form .. . the popular series of four articles from 
PETROLEUM PROCESSING, July-October, 1956, “How To Improve Your Drafting 
Production.” 


llow to turn out better drawings faster, save time with proper tools and methods, 
prove mental efficiency, present design data clearly and effectively 


PLUS: “Make-it-vourself” Slide Chart for quickly dimension- 
ing valves and fittings for nominal pipe sizes, 150 and 300 Ib. 
series. The chart is printed on sturdy card stock and is easily 
assembled. 


Order Reprint R31 24 pages plus Slide Chart . . . $1.25. Use the Reader 
Service Card, pp 151-152. this issue, or send order to PETROLEUM PROCESSING 
530 West 42 Street—New York 36, N. Y 
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What's new (continued) 


sories used in all phases of spectro 
chemical analysis. Included are ex 
amples of analytical problems, sug- 
gested floor plans for a laboratory, 
plus information on special instru- 
ments. This is the first of a series of 
spectrochemical reference handbooks 
being prepared by Hilger & Watts, a 
British instrument manufacturer. These 
books will be available without charge 
from Jarrell-Ash Co., 26 Farwell St.. 
Newtonville 60, Mass. 
Circle No. 38 on Reply Card 


Automatic controls 


.with sealed mercury contact 
switches: Catalog No. 857 is a 56-page 
listing of many types of controls, all 
using mercury switches. Pressure, tem- 
perature, liquid level, mechanical 
movement and electric current can be 
controlled by this type of switch. The 
Mercoid Corporation, 4201 Belmont 
Ave., Chicago 41, Ill 

Circle No. 39 on Reply Card 


Flare tube fittings 


. are specified and pictured in Car- 
alog 4310: 52 pages of the full line 
of Triple-lok Tube Fittings made in 
brass, steel, stainless steel and alu- 
minum. Included at the end of the 
catalog are hints on assembling tubing 
and weight charts for fittings made 
from four different metals. Parker Ap- 
pliance Co., 17235 Euclid Ave.. Cleve- 
land 12, Ohio 

Circle No. 40 on Reply Card 


“Monopoly power... 


. . . as exercised by labor unions” is 
the title of a booklet published by the 
National Association of Manufac- 
turers. It is the result of a year-long 
study by a group of industrial experts 
on labor-management headed by Dr 
Leo Wolman of Columbia University 
Although the study was suggested by 
the NAM, the study group conducted 
its own research and wrote this report 
As a result of the study, seven sugges- 
tions are offered for curbing the 
power of labor unions as a monopoly 
National Association of Manufactur- 
ers, 2 East 48th St., New York 17. N.Y 
Circle No. 41 on Reply Card 


Cutting metal 


with welding equipment: Catalog 
3170 describes a new method of cut- 
ting non-ferrous metals using Ailr- 
comatic welding equipment. High- 
speed cutting and shaping of plates 
and parts to be joined by gas-shielded 
arc welding is practical. Cut edges 
require no further processing prior to 
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Four Types of Nuts... 
And They Alli Meet 





For service at high temperatures and high pres- 
sures, Bethlehem produces hexagonal nuts in four 
grades, each meeting ASTM Specification A-194. 
The nuts are tapped to Class 2 fit, and come in 
sizes from *, in. to 2 in. 


GRADE 1 Low-carbon steel. Suitable for non-critical 
applications; also for use at moderately elevated 
temperatures. Carbon 0.15 min, Phosphorous 0.05 
max, Sulphur 0.05 max. Brinell hardness 120 min. 


GRADE 2 Medium-carbon steel, specially intended 
for use at moderate temperatures and pressures. 
Carbon 0.40 min, Phosphorous 0.05 max, Sulphur 
0.05 max. Brinell hardness is 160 min. 


GRADE 2H Excellent for high-temperature, high- 
pressure service because it is quenched and tem- 
pered. Carbon 0.40 min, Phosphorous 0.05 max, 
Sulphur 0.05 max. Brinell hardness 248 to 352. 


GRADE 4 Molybdenum steel, heat-treated. For 
severe temperature and pressure conditions. Beth- 











lehem Grade 4 nuts are also ideal for sub-zero 
service, their 4L marking indicating they meet the 
impact requirements of Spec. A320 for low-tem- 
perature bolting. Nut has minimum Charpy impact 
value of 15 ft-lb down to —150 F. Carbon 0.40 to 
0.50, Manganese 0.50 to 0.95, Phosphorous 0.04 
max, Sulphur 0.05 max, Silicon 0.15 min, Molyb- 
denum 0.20 min. Brinell hardness 248 to 352. 


If you would like to have additional information, 
just drop a line to the nearest Bethlehem office. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by 
Bethlehem Pacific Coast Steel Corporation 
Export Distributor: Bethlehem Steel Export Corporation 


ETH EHEy 


BETHLEHEM STEEL STEEL 
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" ALUMICOAT APPLICATIONS 














Ss 


PROCESS 


PROTECTS 
REFINERY 
EQUIPMENT 


More and more refineries are dis 
covering the advantages of the new 
ALUMICOAT Process! ALUMICOAT 
offers a firm resistance against cor- 
rosive media—especially sulphur 
compounds —and extreme temper- 


atures 


In the ALUMICOAT Process, refinery 
parts are dipped in molten alum 
inum to produce a metallurgical 
iron-aluminum bond at the interface 
and a surface overlay of pure alum- 
inum. At temperatures exceeding 
the melting point of aluminum, the 
aluminum on the surface diffuses 
This diffused coating, together with 
the iron-aluminum bond, provides a 
refractory material that gives steel 
maximum protection against high 


temperature scaling. 


The Alumicoat Process can solve 
your corrosion and oxidation prob- 
lems. Send for full details today! 


MAin 5-4200 


Molten Aluminum 


ied 9) om 
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What's new (continued!) 


welding. Metals cut in this manner 
include aluminum, — stainless and 
chrome steels, nickel, copper, brass 
and aluminum bronze. Severance cuts 
of titanium and magnesium have also 
been made. Air Reduction Sales Co., 
150 E. 42nd St... New York 17, N. ¥ 
Circle No 42 on Re ply Card 


Corrosion guide 


for aluminum: Corrosion Keys 
for Aluminum is a graphic presenta- 
tion of the yearly corrosion rate of 
more than 100 chemicals and other 
corrosive materials on this metal. How 
the rate of corrosion varies with tem- 
perature and the concentration of the 


corrosive chemical ts cleverly illus- 
trated in graphic color. Reynolds 
Metal Co., 2500 S. Third St., Louis- 
ville. Ky 

Circle No. 43 on Reply Card 


Electric heaters 


for pipelines, fuel oil, steam super- 
heating. valve warming, and many 
other uses: Bulletin GEC-1005H is a 
72-page manual and catalog about 
electric heaters. Sixteen pages are de- 
voted to the methods for computing 
power requirements fo! each process 
described. Also included are data, 
specifications, operating information 
and prices on immersion, strip, finned 
tubular, and other types of electric 
heaters. General Electric Co., Sche- 
nectady 5, N.Y 

Circle No, 44 on Reply Card 


Precision measurement 


of pressure, differential pressure, 
flow, liquid level and temperature: 
Bulletin B257 describes the Electro- 








Syn system of indicating, recording 
and controlling. Variations in_ the 
measured condition are converted into 
a shaft rotation of a rotary differential 
transformer. Output ts a proportional 
a-c voltage which may be transmitted 
to a magnetic servo amplifier. By com- 
paring output with a second Electro- 
Syn the magnitude of the variable can 
be accurately determined. Norwood 
Controls, 934 Washington St., Nor- 
wood, Mass 
Circle No. 45 on Reply Card 
ne 
Analog computers we 
. and how to apply them: @ book- 
let. High-Speed Analog Cémputers, 
Key to Rapid System De¥elopment, 
answers questions from engineers and 
executives who are concdgned with 
automation. The virtues afd limita- 
tions of high-speed analog Computers 
are discussed, and interesting com- 
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PETRE<O FLECTROFINING 


PROVIDES IDEAL TREATING CONDITIONS 
FOR ANY TYPE OF DISTILLATE TREATING 
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The photo and flow diagram at the 
left show Petreco Electrofining equip- 
ment utilized in the Distillate Fuel 
Oil Dualayer Process at the Magnolia 
Petroleum Company refinery at Beau- 
mont, Texas. 

In the Dualayer process, as designed 
by Magnolia engineers, distillate fuel 
oils are stabilized as to color and sedi- 
ment formation. This is accomplished 
in Petreco equipment by contacting 
oils with a solution of concentrated 
sodium hydroxide or potassium- 
hydroxide. The salts of the organic 
acids, such as aromatic mercaptans, 
cresols and phenols, are insoluble in 
both the distillate and caustic. These 
liquid salts are withdrawn automati- 
cally from a layer intermediate be- 
tween the distillate and caustic. The 
caustic is recycled for further distil- 
late treatment. In the Electrofining 
vessels, treating losses are held to a 
fraction of 1%, consisting of only 
reaction products which are removed 
from the oil. After chemical treat- 
ment, the overhead distillate stream 
is water washed for removal of re- 
sidual alkalinity. The wash water is 
removed from the distillate in a final 
stage of Petreco precipitation. 

The two stage and three stage 
Petreco Electrofining equipment facili- 
tates the operation of the Dualayer 
Process by providing an efficient 
means of precision-controlled, contin- 
uous mixing and separation. The 
Plant illustrated (left) has a treating 
capacity of 30,000 barrels per day of 
cat cracked distillate fuel. 

Petreco Electrofining is applicable 
wherever it is desirable to contact a 
petroleum derivative with a treating 
chemical. It is currently in use for 
caustic scrubbing, acid contacting, 
doctor treating and Dualayer process- 
ing. In addition to the benefits that 
derive from inexpensive, reliable and 
efficient operation, the first costs of 
Petreco Electrofining equipment com- 
pare very favorably with that of con- 
ventional distillate treating systems. 


For complete information, 


write or call 
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“For Scientists Everywhere” 


——— 
KROMO-TOG® 


For Gas and Vapor-Phase 
CHROMATOGRAPHY 





© Routine Analysis in 
Any Laboratory ! 


© Process Control in 
Manufacturing ! 


Bench or panel-mount anywhere . . . uses 
metal columns of various lengths . . 
analyzes gases or liquids, even liquids 
boiling up to 300°C. 

Fractions collected easily, individual 
temperature control of cell and columns, 
finest detector cell available and other 
Accessories can be exclusive Burrell features. You'll get un- 
added to basic unit expected accuracy and thoroughness far 

faster than ever before. 


Cat. No. 340-30 — $695. for Basic Unit * Ask for Bulletin 831 


F. ©. B, PITTSBURGH, PA. ® Trademark 


BURRELL CORPORATION 


Scientific Apparatus and Laboratory Supplies 
2223 Fifth Avenue, Pittsburgh 19, Pennsylvania 


Only 24” x 16” x 13” 











MINERS OF COPPER, ZINC, 


PRODUCED BY THE IRON AND SULPHUR 


TENNESSEE oe 


UPRIC CHLORIDE 


MADE FROM VIRGIN COPPER FROM OUR OWN MINES 


REAGENT IN 
PETROLEUM REFINING 


We are in a position to supply your 


needs on annual, semi-annual or 
monthly contract basis—also smaller 


quantities in drop shipment lots. 


CHECK THESE FEATURES 


High Copper Content For 
Lower Moisture 1. Quality 
Uniform Particle Size Improvement 
Uniformity 2. Cost Reduction see 88 01 : 
Availability n Son ne 
> ximum 
Other Tennessee Corporation products, Ferric Sulfate 
(Ferri-Floc), Copper Sulfate, and Sulfur-Dioxide. 


For somplee moke Mila TAS: CORPORATION 


compeny letterhead. 
617-629 Grant Building, Atlanta, Ge, 
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What's new (continued) 


parisons between analog computation 
and the fields of photography and 
genetics are included to help distin 
guish basic differences in computing 
techniques. GPS Instrument Co., Inc.., 
811 Boylston St., Boston 16, Mass. 
Circle No. 46 on Reply Card 


Did you miss these? 


The following items, reviewed 
originally in December, have 
aroused considerable _ interest 
among readers. They are repeat- 
ed here briefly as a service to 
those who might have missed 
them the first time they ap- 
peared. For details or literature 
please use the regular Reply 
Card in this issue. 


Heat-exchanger tubes 


and their selection: Technical 
Publication D-10 is a 52-page manual 
designed to present the problems of 
corrosion found in heat exchangers 
and condensers, and assist engineers 
in selection of the right alloy to com- 
bat corrosion. Included are helpful 
tables that offer estimating data—wall 
thicknesses, weights, cross-sectional 
area, external area, etc. Chase Brass & 
Copper Co., Inc., Waterbury, Conn. 

Circle No. 47 on Reply Card 


Caustic soda manual 


is a complete bulletin on this 
material: Technical Service Bulletin 
102 is a 40-page manual that includes 
large detailed diagrams complete with 
instructions for unloading and han- 
dling; a discussion of proper material 
in design; many charts and tables on 
physical properties; and a section on 
safety. Hooker Electrochemical Co., 
Box 344, Niagara Falls, N. Y. 

Circle No. 48 on Reply Card 


Heat-exchanger catalog 


. contains design information, as 
well as capacity and dimension data 
Catalog No. 1/156 includes a section 
on the selection of Type R and W ex 
changers for many plant uses. Also 
in the catalog is an oil viscosity chart 
for SAE oils from 10 to 60, with 
values in both Saybolt Universal and 
kinematic viscosity. Young Radiator 
Co., Racine, Wis 

Circle No. 49 on Reply Card 


Metering plug valve 


. has a replaceable nylon seat for 
trouble-free operation. The plastic seat 
will withstand metering action and, 
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NEW ZALLEA HyPTor TOROIDAL EXPANSION JOINT 


For unequalled endurance at pressure and temperature extremes 


HyPTor corrugations have a circular 
or toroidal cross section which pro- 
vides a lower operating stress at any 
given pressure than any other 


corrugation shape. 








This unique toroidal expansion joint with 
thin-walled bellows is setting new per- 
formance and durability records in high 
pressure, high temperature service. It was 
developed to meet the severest operating 
conditions without sacrificing long life. 


Minimum stress at high pressures is one 
advantage of the Zallea HyPTor. This is 
due to the thin-walled bellows and toroidal 
corrugations. Thin walls develop lowest flex- 
ing stress. The toroidal cross section assures 
lower operating stress at any pressure. 


Superior performance at high temperatures. 
The toroidal corrugation of the HyPTor 
makes it suitable for use at high tempera- 
tures. Also, the HyPTor is hydraulically 
formed and free from circumferential 
welds which would act as stress raisers. 


. 


v — -— 


Longer life on the job. The ability of the 
HyPTor to absorb punishment without 
ill effects has been proved in service. A 
number of HyPTor Expansion Joints de 
signed for 700 psi working pressure, were 
installed in liquid oxygen service in 1948 
They are still operating ...at pressures 
up to 2300 psi. 


Get the complete story of the new Zallea 
HyPTor Expansion Joints. Our new 72- 
page Expansion Joint Manual gives full 
details—plus worthwhile information on 
basic types, design and installation data, 
expansion joint selection and recom- 
mended specifications. Write on your 
Company letterhead, for your free copy 
of Catalog 56, Zallea Brothers, 822 Locust 
Street, Wilmington 99, Delaware. 


expansion joints 
Zallea Brothers, Wilmington 99, Delaware 


World's largest manufacturer of expansion joints 


4 


+ 








PHOTO - COURTESY SERVICE PIPE LINE COMPANY VAREC PULSE CODE RECEIVER 


INSTALLATION AT Fr. LARAMIE STA 
OF SERVICE PIPE LINE COMPANY 


Vgnec PULSE CODE telemetering 


Tailored To Your Needs... 


In addition to giving an accurate signal on liquid level readings over 


long distances and doing it in the record time of 5 seconds, the “Varec” 
PULSE CODE Telemetering System can now perform a great variety 
of operations. Some idea of the sy stem’s flexibility can be obtained by 
checking these optional features: 


1. 


ONON ATA WD 


10. 


Pulse Code Receivers with provisions for indicating liquid level, 
temperature, motor valve or other equipment status, abnormal o1 
alarm conditions and other data as required 


Systems incorporating two or more ré ceivers. 

Systems incorporating two or more receivers and selectors. 
Receiver with terminal provisions for connecting with data printer. 
Digital clock to be used in conjunction with data printer. 

Serial entry data printer such as an electric typewriter. 

Parallel entry data printer such as a ribbon type adding machine. 
Data Programmer to link Pulse Code receiver to data printer. 
Contactor units to provide “on — off” remote control of equip- 
ment such as pumps, motor-driven valves, ete. 

Scanner unit to provide automatic scanning for data logging on 
a pre-determined time schedule. 


With this wide selection of combinations, your “Varec” PULSE CODE 
System can be custom-built for your particulan process.. 

Write for “Varec” Bulletin CP-3011 for full details of “Varec” PULSE 
CODE Telemetering. 


961-20 


THE VAPOR RECOVERY SYSTEMS COMPANY 
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y / Compton, California 
/I é Cable Address 


Varec Compton Calif (U.S.A.) All Codes 
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What's new (continued) 


unless severely damaged, will con 
tinue to give leak-proof shutoff action 

A straight through, high volume 
passage, plus a non-lubricated rising 
stem design eliminates flow directed 
against the stem seat and threads. This 
prevents the erosion found in conven 
tional over-and-under passages. The 
design also permits replacing the stem 
and bonnet in the line without break 
ing connections to the valve. 

The body, bonnet and stem of the 
valve are made of Type 303 stainless 
steel. Teflon may be substituted for 
the nylon seat. The valve is rated for 
a pressure of 6,000 psig for water, oil 


or gas. Available sizes range from “s 


“7 


to *4 in. Anderson Greenwood & Co.. 
Bellaire. Texas 


Circle No. 50 on Reply Card 


Pocket size controller 


performs many calculations. Us- 
ing a novel color code, this imported 
calculator measures less than 3 inches 
in diameter. Yet it has the accuracy 
and calculating ability of a 9-in. linear 
slide rule. Besides the regular loga- 
rithmic multiplication-division scales, 
the Controller offers direct reading of 
square and cube values for any num- 
ber 
Made of treated aluminum that 
weighs only | oz, the calculator has 
the values and markings photograph- 
ically projected onto its surface in 
three colors. On the back of the alu- 
minum disc are conversion tables for 
weight, volume and length units which 
are used in Europe, and some of their 
American equivalents. National dis- 
tributor is Silver Bells Limited, 600 
Sixteenth St., Oakland, Calif 


Circle No. 51 on Reply Card 


Small plastic valve 


. Operates up to 170 psi on continu- 
ous duty, and up to 170°F in lower 
pressure systems for intermittent duty. 

Made of polyvinyl chloride (PVC) 
the valve has excellent corrosion re- 
sistance, Immunity to electrolysis and 
galvanic action, plus constant flow 
characteristics. It withstands most of 
the chemicals which stainless steel 
does, and many others 

The valves are available in 's-and 
'4-in sizes, and in two basic types 
The needle valve has a rising spindle 
with a Kel-F needle to prevent stick- 
ing and corrosion. The globe valve has 
a seating disc of Teflon for the same 
reasons. Both valves have O-ring type 
spindle seat. Chemtrol Corp., 11008 
Santa Fe Ave., Lynwood, Calif. 


Circle No. 52 on Reply Card 
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ALUNDUM 


High-Purity 


Fused Alumina 





...has many important 
advantages that may benefit 
your own operations 


ALUNDUM fused alpha alumina, one of many 
electrochemically refined materials produced by 
Norton Company, is gaining increased preference 
for many industrial uses. 


It is available in a number of forms. Of these, 38 
ALUNDUM grain has proved particularly successful 
in applications demanding high purity. Electrically 
fused from Bayer-processed alumina, this white 
grain is 99.49% pure AlgOs. It is insoluble in com- 
mon solvents, extremely resistant to reduction and 
is an amphoteric refractory with high dielectric 
strength. Other characteristics include: 


PUNE OU. fc oucce encase nn about 3600°F. 
ee 
Crystal structure........ hexagonal system 


(rhombohedral division) 
Hardness. . .......9.0 Mohs’ scale 
Index of refraction............. 1.76 mean 


Norton Also Electrochemically Refines 
CRYSTOLON* silicon carbide, MAGNORITE* magne- 
sium oxide, NORBIDE* boron carbide, FUSED ZIRCONIA 
and many others, including a number still under 
development. Having varied applications in many 
fields, these high-melting materials are also basic 
ingredients of the famouis Norton Refractory R’s 
— refractories engineered and prescribed for the 
widest range of uses. 


For Your Own Requirements 


Norton Company not only supplies these materials 
in crude form but is ready to work with you in proc- 
essing or fabricating them to your own particular 
requirements. The new booklet, Norton Refractory 
Grain — Electrochemically Refined, brings you de- 
tailed information. Write for your copy to NorTON 
Company, Refractories Division, 263 New Bond 
Street, Worcester 6, Massachusetts. 


————— 


*Trade-Marks Reg. U. S. Pat. Off. and Foreign Countries 
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Thanks to the inherent hardness, chemical stability 
and high density of Norton high-purity fused alumina, 
engineers in various fields are finding it widely useful. 
For example: 


For Catalytic Reactions 


Norton fused alpha alumina carriers are outstanding 
for chemical stability and resistance to abrasion and 
erosion. Available in the form of spheres, rings and 
pellets they are used in fixed bed oxidation reactions 
where the application requires a low surface area (less 
than Im?/gm) carrier. Inert, dense ALUNDUM spheres 
are also available for space filler applications. Other 
types of ALUNDUM catalyst carriers having surface areas 
in the range 5-60 m2/gm are also available. 





In Thermal Cracking Reactors 


Particularly in Wulff Process Generators for cracking light hy- 
drocarbons to produce acetylene gas and Koppers-Hasche Gen- 
erators for cracking light hydrocarbons to produce a variety of 
gases and petrochemicals — checkers made of Norton ALUNDUM 
high-purity fused alumina provide definite advantages. Their 
excellent heat transfer properties, high refractoriness and resist- 
ance to erosion caused by hot gases are important. Their ability 
to withstand the thermal stresses of intermittent operation as- 
sures long life. And their purity prevents side reactions with the 
reacting gases, thus safeguarding product quality. 


In Pebble Heaters 


ALUNDUM heat exchange pebbles are giving excellent results in 
pebble heaters for heating gases above operating temperatures 
permissible in conventional tube furnaces. Their great resistance 
to abrasion, impact and repeated heating and cooling make them 
the ideal heat transfer medium in these devices. Also, their high 
refractoriness prevents them from the softening and “bridging” 
together that causes stoppages in the heater’s moving bed. 


In Gas Synthesis Generators 


ALUNDUM fired shapes, backed up with ALUNDUM insulating cast- 
able, provide ideal linings for generators of this type because of 
their high-purity, high refractoriness, chemical stability, and 
inertness to reaction with contacting atmospheres, 


Many Other Uses 


for Norton high-purity fused alumina materials include: pure 
oxides and sintered refractories, refractory cements, wear- 
resistant parts, laboratory ware, etc. 


NORTON 


REFRACTORIES 


Engineered... R ..- Prescribed 
Glaking better products... to make your products better 


NORTON PRODUCTS: Abrosives + Grinding Wheels + Grinding Mochines + Refractories 
BEHR-MANNING PRODUCTS: Cocted Abrasives * Shorpening Stones + Behr-cot Tapes 
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LOOKING FOR 
SKILLED WORKERS? 


Many Hungarian technicians with hard-to-get 
skills are available for immediate employment 


A brand new source of skilled manpower is available 
now to American industry. If you believe you might use 
one or more Hungarian technicians, now at Camp 
Kilmer, New Jersey, write to: 
President’s Committee for Hungarian 
Refugee Relief, Camp Kilmer, New Jersey 


While the column at the right includes only a partial 
listing of skills, many others are also available. Specify 
your job qualifications ... describe your business... 
tell whether a knowledge of English is required and 
outline the housing situation. Arrangements may be 
made to interview applicants at Camp Kilmer if you 
care to do so. Should you hire a Hungarian technician 
you will not be obliged to pay for either his housing or 


his transportation from Camp Kilmer. 


Your voluntary and enthusiastic cooperation can help 
meet an emergency situation. The A.F.L.-C.1I.0. en- 
dorses this project and you will join with other cor- 
porations, relief agencies, universities, churches and 
thousands of civic leaders in a great undertaking. The 
operating staff of the President’s Committee will also 
welcome your active interest. 


A partial listing of skills 


Airplane Repairmen 

Architects 

Chemists 

Construction Machinery Operators 
Designers 

Draftsmen 

Electricians 

Engineers — Chemical 

Engineers — Civil 

Engineers — Electrical 

Engineers — Mechanical 
Engineers — Mining 

Fabrication Metal Products 
Fabrication of Textile Production 
Foremen Construction 
Furnacemen Smelters Pourers 
Loom Fixers 

Machine Shop 

Miners Mining Machine Operators 
Power Station Operators 

Radio Operators 

Surveyors 

Tinsmiths Coppersmiths 
Toolmakers Die Sinkers Setters 
Weavers Textile 

Welders Flame Cutters 


——E 











This advertisement isa public service rende. ed to business and industry by... 


McGRAW-HILL PUBLICATIONS 


McGraw-Hill Publishing Company, Incorporated 
@ 330 West 42nd Street, New York 36, New York 
Headquarters for Business Information 
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@ PENBERTHY GAGES on surge tank to gas treating plant of gas 
booster station. Natural Gas Pipeline Co., of America, Roberts County, Texas. 


Everywhow... YOU'RE SEEING MORE PRODUCTS BY fll 


PENBERTHY MANUFACTURING COMPANY 


Division of Buffalo-Eclipse Corporation 
1242 Holden Avenue Detroit 2, Michigan 
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EJECTORS 
INJECTORS 
CYCLING JET 
PUMPS 


ELECTRIC 
SUMP PUMPS 
LIQUID LEVEL 
GAGES 


GAGE VALVES 
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Petroleum Processing 


EDITORIALS 


Money isn't everything—but .. . 


Solving the Technical Manpower Shortage—No. 2 in a series 


AST month on this page we developed the 
LL idea that one of the immediate ways to re- 
lieve the shortage of technical manpower is to 
reduce turnover. The average turnover in techni- 
cal personnel is 16% a year. For every six engi- 
neers and scientists in your company today, there- 
fore, one will leave you within the next 12 months. 

When your technical men leave, you lose man- 
power two ways: |—you hire a replacement who 
is “green” to your way of doing things; 2—an ex- 
perienced man has to spend time training the 
newcomer. 

Why do men leave your company, or—worse 
still—the technical field itself? 

The answer is usually money. Forget the chronic 
job-jumper, the guy who'll hop the hedge for ten 
bucks. You're just as well off without him. But 
how about the fellow you want to keep? He’s a 
good worker. He’s not brilliant, but he’s smart. 
He’s doing a good job. And yet you lose him. 
Maybe your salary practices need review and 
revision. 

There are two kinds of salary increases. One is 
the general raise, the result of our changing times, 
the kind the union negotiates for. The other is the 
merit increase, the result of a person’s growth on 
the job, the kind you give because he’s worth more 
to you. When one is substituted for the other, 
salaries get out of kilter. 


Three areas to study 


In general, there are three areas that are im- 
portant. Dr. Edward B. Peck, recently retired from 
Esso Research and Engineering, gave some start- 
ling figures on all of them at the Engineers Joint 
Council General Assembly earlier this year. 

i—Starting salaries for new engineers. These 
have, without doubt, gone up rapidly. According 
to Dr. Peck, the average new engineer was hired 
for $127/mo in 1939. Last year the figure was 
$443—a 250% increase. There are some who 
would compare that figure with the $3.65/hr wage 
of the carpenter or electrician and say the engineer 
is underpaid. But remember that the $3.65/hr 
craftsman is an experienced worker. The young 
engineer, on the other hand, is just starting. 


2—The spread between salaries paid the new, 
inexperienced engineers and those paid older, ex- 
perienced engineers. This gap has narrowed con- 
siderably over the past decade and a half—the 
result of confusing general raises with merit in- 
creases. Here we have what is probably the biggest 
cause of turnover. While starting salaries have 
gone up 250%, the salary for an engineer with 
10 years experience has risen only 159%. Sala- 
ries at higher levels show even greater discrepan- 
cies, as brought out in the following figures Dr. 
Peck gave on average salaries for engineers at 
various experience levels: 
Experience level 1939 1956 “ Ine. 
Less than | yr $127 $443 250 
9-11 yrs 259 670 159 
20-24 yrs 435 852 91 
35-39 yrs 550 905 65 
It should be recognized, of course, that some 
firms have recently become aware of this situation 
and are taking steps to correct it. 
3—Comparisons with other indexes. These em- 
phasize the point that the salary gaps between 
experienced and inexperienced engineers have been 
telescoped. During the 1939-56 period, wages 
went up 208%, and the consumer price index 
97%. Salaries at the higher experience levels 
haven't even kept up with the cost of living. 


The net result 


Why this situation has come to pass is not im- 
portant here. The important point is that the ex- 
perienced engineer—on the average—has been 
left behind in the salary parade. The only way to 
catch up in many cases is to change jobs. 

Gradually, if enough engineers do enough shift- 
ing—and stay in the field—salaries at the higher * 
experience levels will get back into line over a 
period of years. But think of the tremendous loss 
of effective technical manpower that results from 
such a large amount of turnover. Worse still, think 
of the large number of trained engineers who 
leave engineering and go into other fields (such 
as sales) where they can make more. 

As the modern proverb says: “Money isn’t 
everything—but it’s sure away ahead of whatever 
is in second place.” 
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ANHYDROUS Hydrofluoric Acid for alkyla- 
tion catalyst; also catalyst and fluorinating agent in 


many other organic and inorganic reactions 





GENERAL 


YOUR CONVENIENT SOURCE OF SUPPLY: In the East, 
Midwest and California, 7 General Chemical supply 


points place stocks within convenient shipping distances 


Producing Works: 
Marcus Hook, Pa. 
(near Philadelphia) 


Baton Rouge, La. 


Packaging Locations: 
Buffalo, N. Y. 
Chicago, Ill. 
Cleveland, Ohio 
El Segundo, Calif. 

(Los Angeles) 
Pittsburgh, Pa. 











AQUEOUS Hydrofluoric Acid for steel pickling, 
glass frosting and etching; also for electropolishing of 


metals, ore flotation, manufacture of other chemicals. 





A 
ba 


cer of Hydrofiuoric Acid since the turn 
of the century, General Chemical has extensive expe- 
rience in the manufacture and industrial applications of 
Hydroflueric Acid, both aqueous and anhydrous, and 
its many fluorine chemical derivatives 


r nt 


yo s—or for product information or 
helpful technical service— just phone or write the nearest 
Genera! Chemical office listed below. 


GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 


40 Rector Street, New York 6, N. Y. 


Offices’ Albany ¢ Atlanta ¢ Baltimore ¢ Birmingham ¢ Boston * Bridgeport * Buffalo * Charlotte * Chicago * Cleveland 


Denver * Detroit * Greenville (Miss.) 


¢ Houston ¢ Jacksonville * Kalamazoo * Los Angeles * Milwaukee * Minneapolis 


New York * Philadelphia * Pittsburgh * Providence * San Francisco * Seattle « St. Louis * Yakima ( Wash.) 


In Canada: The Nichols Chemical Company, Limited * Montreal * Toronto * Vancouver 
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By specifying Fluor-formed headers 


with cold-extruded nozzle outlets, 


Oklahoma Natural 


these added savings were realized 


compounded savings —— TRENGT Polished ext 
: PROVE STRENGTH & DURA shed extru 


dies impart a smooth, dense surface finish to the outk 


by specifying assurance of longer service life where vibration or pulsat 


stresses are involved. 


Fetejie| [=> 41a 0t-jlel el 2. CLOSER DIMENSIONAL TOLERANCES — Flowing steel und 


compression while in a tough stable condition permit 
extremely close tolerance dimensional configurations —cente 
to-center and centerline location tolerances are easily he 
within .060”. 


3. LESS MATERIAL NEEDED — Fluor-formed cold extruded mu 
tiple outlet headers need no extra length for manufacture 


they are made to the exact length and wall thickness requiré 


4. NO .\YS— Because nozzle outlets are cold extruded 
headers are often made from stock or from the same pipe use 


elsewhere in a job—production is faster, inspection is simple? 


DIFFICULT JOBS A SPECIALTY 
Many difficult design problems can be solved by cold extrusion 
techniques. Qualified Fluor Products Company engineers ars 


ready to furnish you specialized technical information on how 








this process can be utilized to save you time and money. 
Contact: EXTRUSION 
SALES, Fluor Products Com- 
pany, Paola, Kansas. WRITE 
FOR BULLETIN CE-0.001. 



































Oklahoma Natural Gas Com- 
pany compounded installation 
savings at their South River 
Station, Tulsa, by (1) design- 
ing for multiple outlet headers 
and, (2) specifying Fluor- 
formed headers with cold 
extruded outlets. 

The diagram at the right 
shows how each of the four 
20” O.D. headers at the South 
River Station eliminated five 
20” & 20” * 12” reducing out- 
let tees and eight 20” welds 
(indicated by broken lines on \ 
diagram) —a total saving of 20 \. 
tees and 32 welds! — 





FLUOR PRODUCTS 
COMPANY 





D The Fluor Corporation, Ltd. 
General Offices —- WHITTIER. CALIFORNIA FLUOR-FORMED 
MV 1 Products M SANTA ROSA, CALIFORNIA 
Vet Fal t Sho} PAOLA. KANSAS Product 


MANUFACTURERS AND FABRICATORS OF 
COOLING TOWERS. PULSATION DAMPENERS 
MUFFLERS, PREFABRICATED PIPING 

AND OTHER WOOD AND METAL PRODUCTS 


SALES OFFICES AND REPRESENTATIVES IN: Birmingham, Bostor 


Buffalo, Chicago, Denver, Detroit, Houston, Kansas City, Los Angele 
Minneay New Y I adelphia, Pittsburgh, San Franc Tulsa 
ASSOCIATES. Fluor Corporation of Canada, Ltd., Toront 





Head-Wrightson Procesess, Ltd., London, England 
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